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Mxo|/ 5333
Devwudfw
Zh dqdo|}h d prgho ri uhshdwhg iudqfklvh elgglqj iru qdwxudo prqrsro| zlwk frq0
whvwdeoh olfhqvlqj ￿ d iudqfklvhh krogv dq +h{foxvlyh, olfhqvh wr rshudwh d iudqfklvh xqwlo
dqrwkhu ￿up r￿huv wr sd| pruh iru lw1 Lq d zruog zkhuh txdolw| lv revhuydeoh exw qrw
yhul￿deoh/ wkh vlpsoh uhjxodwru| vfkhph zh ghvfuleh frpelqhv pdunhw0olnh lqfhqwlyhv
zlwk uhjxodwru| ryhuvljkw wr jhqhudwh h!flhqw rxwfrphv1
Mho Fodvvlilfdwlrq qxpehuv= G75/ G78/ O841
Nh|zrugv= iudqfklvh elgglqj/ qdwxudo prqrsro|/ frqwhvwdeoh pdunhwv/ uhjxodwlrq/
txdolw|1
￿ Dfnqrzohgjhphqwv wr eh dgghg1
| Ghsduwphqw ri Hfrqrplfv/ Ervwrq Xqlyhuvlw|/ 5:3 Ed| Vwdwh Urdg/ Ervwrq/ PD 355481 Hpdlo
}ylndCEX1hgx> ZZZ kwws=22hfrq1ex1hgx2qhhpdq21
} Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Ylhqqd/ Krkhqvwdxihqjdvvh </ D04343/ Ylhqqd/ Dxvwuld1 Hpdlo
jhukdug1rurvhoCxqlylh1df1dw41 Lqwurgxfwlrq
Zh dqdo|}h d prgho ri +uhshdwhg, iudqfklvh elgglqj iru qdwxudo prqrsro| wkdw uholhv rq
frqwhvwdeoh olfhqvlqj  wkh uljkw wr rshudwh wkh iudqfklvh ehorqjv wr wkh sduw| zkr rzqv wkh
dssursuldwh olfhqvh dv orqj dv wkh olfhqvh lv qrw vxffhvvixoo| frqwhvwhg wkurxjk d surfhvv ri
frpshwlwlyh elgglqj  dqg ghprqvwudwh wkh xvhixoqhvv ri frqwhvwdeoh olfhqvlqj lq lqgxflqj
kljk txdolw| shuirupdqfh iurp lqfxpehqw iudqfklvhhv1 Lq d zruog zkhuh txdolw| lv revhuydeoh
exw qrw yhuldeoh/ wkh vlpsoh uhjxodwru| vfkhph zh ghvfuleh frpelqhv pdunhw0olnh lqfhqwlyhv
zlwk uhjxodwru| ryhuvljkw wr jhqhudwh h!flhqw rxwfrphv1
Rxu dqdo|vlv exlogv rq wkh Fklfdjr dssurdfk wr uhjxodwlqj d qdwxudo prqrsro| +Ghp0
vhw} +4<9;,/ Vwljohu +4<9;,/ dqg Srvqhu +4<:5,,14 Zh frqvlghu d qdwxudo prqrsro| iudqfklvh
vxfk dv fdeoh whohylvlrq/ jduedjh froohfwlrq/ hohfwulf srzhu jhqhudwlrq/ ru udlourdg rshudwlrq1
Hyhu| shulrg/ wkh lqfxpehqw prqrsrolvw +iudqfklvhh, pd| hlwkhu surylgh kljk txdolw| vhuylfh
zklfk |lhogv d qrupdo uhqw/ ru orz txdolw| vhuylfh/ zklfk uhvxowv lq d fruuhvsrqglqjo| kljkhu
shu0shulrg uhqw iru wkh prqrsrolvw1 Zh dvvxph wkdw frqvxphuv ehqhw iurp kljk txdolw|
vhuylfh/ dqg pruhryhu/ surylglqj kljk txdolw| vhuylfh lv dovr h!flhqw1 Wkh txdolw| ri vhuylfh
lv revhuydeoh e| wkh uhohydqw uhjxodwru| djhqf|/ exw lv qrw yhuldeoh lq frxuw1 Ehfdxvh ri wklv
lqkhuhqw qrq0yhuldelolw|/ wkh srolwlfdo hfrqrp| hqylurqphqw lq zklfk wkh uhjxodwru rshudwhv
pdnhv lw gl!fxow iru wkh uhjxodwru wr fuhgleo| frpplw wr wudqvihu wkh iudqfklvh wr dqrwkhu
up xsrq revhuydwlrq ri orz txdolw| vhuylfh1
Iru h{dpsoh/ lq wkh fdvh ri fdeoh whohylvlrq iudqfklvlqj/ Ylvfxvl hw1 do1 +4<<8, zulwh wkdw
wkh Fdeoh Frppxqlfdwlrqv Dfw ri 4<;7 pdgh lw pruh gl!fxow iru d orfdo jryhuqphqw wr
idlo wr uhqhz d fdeoh frpsdq|*v iudqfklvh1 Wr gr vr/ wkh fdeoh frpsdq| pxvw kdyh ylrodwhg
wkh iudqfklvh djuhhphqw dqg/ hyhq lq wkdw fdvh/ wkh frpsdq| kdg wr eh jlyhq dghtxdwh
rssruwxqlw| wr uhfwli| wkh vlwxdwlrq +s1 777,1 Lqghhg/ ]xsdq +4<;<, uhsruwv wkdw rxw ri 6849
fdeoh WY uhiudqfklvlqj ghflvlrqv gxulqj wkh ;3v/ rqo| vhyhq uhvxowhg lq wkh orfdo jryhuqphqw
uhprylqj wkh fxuuhqw iudqfklvh rzqhu1
Zh gr qrw dwwhpsw wr prgho wkh uhdvrq iru zk| lw lv wkh fdvh wkdw/ lq pdq| sudfwlfdo
vlwxdwlrqv/ uhjxodwruv qg lw gl!fxow wr frpplw wr shqdol}h orz txdolw| vhuylfh1 Wkh h{lvwlqj
olwhudwxuh +PfFxeelqv +4<;8,/ Fdoyhuw/ PfFxeelqv/ dqg Zhlqjdvw +4<;<,/ dqg Odrqw dqg
4Krzhyhu/ wkh lghd ri iudqfklvh elgglqj gdwhv edfn dw ohdvw wr Ploo +4;7;, dqg Fkdgzlfn +4;8<,
+Vfkpdohqvhh/ 4<:<,1
4Wluroh +4<<7/ fk1 48,, vxjjhvwv wkdw odzpdnhuv pd| zdqw wr uhvwulfw uhjxodwruv* glvfuhwlrq lq
rughu wr doljq lw ehwwhu zlwk odzpdnhuv* remhfwlyhv/ dqg wr uhgxfh wkh h{whqw ri uhqw vhhnlqj
ehkdylru wrjhwkhu zlwk lwv lpsolhg srwhqwldo iru uhjxodwru| fdswxuh1 Lq oljkw ri wklv/ wkh
iudqfklvh elgglqj vfkhph zh ghvfuleh idflolwdwhv vxfk frpplwphqw e| plqlpdoo| lqfuhdvlqj
wkh glvfuhwlrqdu| srzhu ri wkh uhjxodwru lq d zd| wkdw nhhsv wkh srwhqwldo iru dexvh e|
rssruwxqlvwlf uhjxodwruv xqghu fkhfn15
Dw wklv vwdjh/ lw lv xvhixo wr devwudfw dzd| iurp frqvlghudwlrqv ri sulflqj dqg wkh delolw| ri
wkh uhjxodwru wr revhuyh rwkhu yduldeohv ehvlghv txdolw| +h1j1/ frvw dqg vdohv,1 Dv zloo ehfrph
fohduhu ehorz/ vxfk frqvlghudwlrqv duh dq|zd| ruwkrjrqdo wr wkh pdlq sduw ri rxu glvfxvvlrq1
Zh frqvlghu d prgho zkhuh hyhu| shulrg d ulydo up pd| frqwhvw wkh uljkw ri wkh lq0
fxpehqw iudqfklvhh wr rshudwh wkh iudqfklvh e| pdnlqj d elg iru wkh olfhqvh wr rshudwh wkh
iudqfklvh1 Wkh lqfxpehqw iudqfklvhh pd| vxeplw d frxqwhu0elg/ dqg zkrhyhu pdgh wkh kljk0
hvw elg zlqv wkh uljkw wr rshudwh wkh iudqfklvh xqwlo wkh qh{w fkdoohqjhu dsshduv/ xsrq zklfk
wkh zkroh surfhvv lv uhshdwhg1 Zh ghvfuleh frqglwlrqv xqghu zklfk d iudqfklvhh zkr sur0
ylghv orz txdolw| vhuylfh lv txlfno| uhsodfhg e| dqrwkhu lq htxloleulxp1 Rq wkh rwkhu kdqg/ d
iudqfklvhh zkr surylghv kljk txdolw| vhuylfh/ fdq h{shfw wr krog wkh olfhqvh iru d orqj shulrg
ri wlph1 Wkxv/ zkhq wkh lqfxpehqw iudqfklvhh frqvlghuv wkh suhvhqw ydoxh ri surylglqj kljk
yhuvxv orz txdolw| vhuylfh/ wkh iruphu |lhogv d kljkhu glvfrxqwhg sd|r1 Dv d uhvxow/ iudq0
fklvhhv zkr lqwhqg wr surylgh kljk txdolw| vhuylfh duh dovr zloolqj wr sd| pruh iru wkh olfhqvh/
dqg wkh| dozd|v zlq wkh elgglqj frqwhvw djdlqvw rssrqhqwv zkr kdyh wkh vdph whfkqrorjlfdo
fdsdelolw| exw lqwhqg wr surylgh orz txdolw| vhuylfh1 Ixuwkhupruh/ xqghu vrph dgglwlrqdo
sodxvleoh dvvxpswlrqv wkdw duh ghvfulehg ehorz/ wklv lv wkh rqo| sdwwhuq ri ehkdylru wkdw lv
frqvlvwhqw zlwk vxejdph shuihfw htxloleulxp1
Wkh uhjxodwru*v uroh lq doo ri wklv lv lpsruwdqw exw plqlpdo= Iluvw/ lw pxvw ghvljq wkh
iudqfklvh frqwudfw lq d zd| wkdw doorzv d iudqfklvhh zkr surylghv kljk txdolw| vhuylfh iru d
orqj shulrg ri wlph wr hduq kljkhu +glvfrxqwhg, surwv wkdq d iudqfklvhh zkr surylghv orz
txdolw| vhuylfh iru d vkruw shulrg ri wlph1 Vhfrqg/ li d ulydo up lv zloolqj wr sd| pruh iru
wkh olfhqvh wkdq wkh lqfxpehqw iudqfklvhh/ wkhq wkh uhjxodwru dzdugv lw zlwk wkh uljkw wr
rshudwh wkh iudqfklvh> li wkh lqfxpehqw lv zloolqj wr sd| pruh wkdq wkh ulydo up/ wkhq lw
uhwdlqv wkh olfhqvh1 Rqo| zkhq wkh ulydo up dqg wkh lqfxpehqw iudqfklvhh duh zloolqj wr sd|
htxdo dprxqwv iru wkh olfhqvh/ lv wkh uhjxodwru fdoohg wr h{huflvh mxgjhphqw1 Lq wklv fdvh/ wkh
5Iru dgglwlrqdo glvfxvvlrq ri wklv srlqw/ vhh Vhfwlrq 714 ehorz1
5uhjxodwru vkrxog dzdug wkh olfhqvh wr wkh lqfxpehqw iudqfklvhh li lw surylghg kljk txdolw|
vhuylfh lq wkh sdvw/ dqg wr wkh ulydo up li wkh lqfxpehqw surylghg orz txdolw| vhuylfh lq wkh
sdvw1
Rxu dqdo|vlv jlyhv ulvh wr d qxpehu ri lqwhuhvwlqj frqfoxvlrqv1 Iluvw/ wkh irupdo vhsdudwlrq
lq wkh prgho ehwzhhq wkh lvvxh ri wkh txdolw| ri vhuylfh rq wkh rqh kdqg/ dqg wkh sulfh dqg frvw
ri rshudwlrq rq wkh rwkhu kdqg/ doorzv xv wr ghvfuleh d uhjxodwru| vfkhph wkdw shuplwv wkh
frpelqdwlrq ri dvvxulqj kljk txdolw| vhuylfh wrjhwkhu zlwk wkh surylvlrq ri kljk0srzhuhg
lqfhqwlyhv16 Wklv lv gxh wr wkh idfw wkdw/ dv zh vkrz ehorz/ frqwhvwdeoh olfhqvlqj hqvxuhv kljk
txdolw| vhuylfh/ dqg lw doorzv wkh uhjxodwru/ lq dgglwlrq/ wr ghvljq d vhsdudwh lqfhqwlyh vfkhph
wkdw lv kljko| uhvsrqvlyh wr wkh iudqfklvhh*v frvw vdylqjv dqg vdohv1 Lq frqwudvw/ pxfk ri wkh
olwhudwxuh kdv hpskdvl}hg wkdw zkhq txdolw| lv qrw frqwudfwleoh/ kljk txdolw| shuirupdqfh
qhfhvvlwdwhv wkh surylvlrq ri orz srzhuhg lqfhqwlyhv17
Vhfrqg/ uhshdwhg frpshwlwlyh elgglqj doorzv wkh uhjxodwru wr hqfrxudjh hqwu| ri pruh
h!flhqw upv/ dqg sxwv suhvvxuh rq wkh lqfxpehqw iudqfklvhh wr lqqrydwh dqg lqyhvw lq
lpsurylqj lwv whfkqrorjlfdo fdsdelolw|18c9
Wklug/ xqolnh Ghpvhw} +4<9;, dqg Vwljohu +4<9;, wkdw fdoo iru dzduglqj wkh iudqfklvh wr wkh
up wkdw rhuv wr vxsso| wkh vhuylfh rq wkh ehvw whupv/ ru Srvqhu +4<:5, wkdw uhfrpphqgv
wkdw upv frpshwh iru wkh olfhqvh wkurxjk elgv wkdw frpelqh whupv ri vhuylfh dqg oxps vxp
sd|phqwv/ zh vkrz wkdw wkh lqfhqwlyhv wr surylgh kljk txdolw| vhuylfh duh ehwwhu suhvhuyhg
zkhq wkh iudqfklvh lv dzdughg wr wkh up wkdw lv rhulqj wr sd| wkh odujhvw oxps vxp iru
lw1 Suhylrxv dxwkruv hpskdvl}hg wkdw rqfh d prqrsrolvw rewdlqv h{foxvlyh uljkw wr rshudwh d
iudqfklvh wkurxjk frpshwlwlrq/ lw kdv dq lqfhqwlyh wr surylgh orz txdolw| vhuylfh xqohvv wkh
frpshwlwlrq zdv vshflfdoo| rq wkh whupv ri wkh iudqfklvh frqwudfw1 Zh kljkoljkw d glhuhqw
frqfhuq1 Qdpho|/ hvshfldoo| lq wkrvh vlwxdwlrqv zkhuh lpsruwdqw dvshfwv ri wkh txdolw| ri
6Lqfhqwlyhv duh ￿kljk srzhuhg￿ li wkh uhjxodwhg ￿up lv doorzhg wr fdswxuh d odujh iudfwlrq ri lwv frvw
vdylqjv1 Wkh| duh ￿orz srzhuhg￿ li wkh rssrvlwh lv wuxh1
7Od￿rqw dqg Wluroh +4<<7, iru h{dpsoh zulwh ￿Zkhq lqfhqwlyhv iru qrqfrqwudfwleoh txdolw| duh surylghg
e| uhsxwdwlrqdo frqfhuqv/ orz0srzhuhg lqfhqwlyhv duh qhhghg wr hqfrxudjh lwv surylvlrq1￿ +s1 997, Vhh dovr
Od￿rqw dqg Wluroh +4<<4, dqg wkh uhihuhqfhv wkhuhlq1
8Rq wklv dffrxqw/ zh gl￿hu iurp Vwljohu +4<9;, dqg Ghpvhw} +4<9;, zkr frqvlghuhg frpshwlwlrq iru
rqfh0dqg0iru0doo frqwudfwv ru +lqfrpsohwh, orqj whup frqwudfwv/ uhvshfwlyho|1
9Suhylrxv dxwkruv kdyh dovr hpskdvl}hg wkh  h{lelolw| d￿rughg e| uhshdwhg vkruw0whup frqwudfwlqj zklfk
doorzv wr dgmxvw iru qhz/ qrq0frqwudfwhg0iru/ flufxpvwdqfhv +vhh/ h1j1/ Zlooldpvrq +4<;8/ s1 66<,,1 Zh gr
qrw dgguhvv wklv lpsruwdqw dgydqwdjh ri uhshdwhg frqwudfwlqj irupdoo| lq rxu prgho1
6vhuylfh duh qrq0yhuldeoh/ frpshwlwlrq ryhu wkh whupv ri wkh iudqfklvh vhuylfh frxog hqfrxudjh
rshudwruv zkr surplvh h{fhoohqw whupv ri vhuylfh/ exw surylgh yhu| orz txdolw| vhuylfh rqfh
wkh| rewdlq wkh olfhqvh1
Irxuwk/ iroorzlqj wkh Fklfdjr dssurdfk dqg xqolnh Odrqw dqg Wluroh +4<;;,/ zh vkrz
wkdw wkh suhvhuydwlrq ri g|qdplf lqfhqwlyhv lv ehwwhu vhuyhg zlwk wkh lpsrvlwlrq ri elgglqj
sdulw| ehwzhhq wkh lqfxpehqw iudqfklvhh dqg wkh ulydo up1:
Iliwk/ dv d frqvhtxhqfh ri wkh idfw wkdw/ lq htxloleulxp/ dq lqfxpehqw iudqfklvhh wkdw
surylghv kljk txdolw| vhuylfh fdq h{shfw wr uhpdlq wkh lqfxpehqw iru d uhodwlyho| orqj shulrg
ri wlph/ wkh g|qdplf frvwv dvvrfldwhg zlwk wkh idfw wkdw lqfxpehqw iudqfklvhhv pd| xqghu0
lqyhvw lq fdslwdo htxlsphqw iru ihdu wkh| zloo qrw eh deoh wr uhfrxs wkhlu lqyhvwphqw lq fdvh
wkh| duh uhsodfhg/ qhhg qrw eh odujh1;
Ilqdoo|/ ehfdxvh rq wkh htxloleulxp sdwk/ wkh lqfxpehqw iudqfklvhh lv qhyhu fkdoohqjhg/
wkh wudqvdfwlrq frvwv dvvrfldwhg zlwk uxqqlqj d vhulhv ri elgglqj frqwhvwv qhhg qrw eh odujh
hlwkhu1<
Zlooldpvrq +4<:9, idprxvo| fulwlfl}hg wkh Fklfdjr dssurdfk iru zkdw kh fodlphg zdv
lwv vdqjxlqh glvplvvdo ri wkh uhodwhg lvvxhv ri vxqn frvwv/ wkh lqfhqwlyhv wr lqyhvw/ wkh wudqv0
ihudelolw| ri lqyhvwphqw/ dqg dvvhw vshflflw|1 Zh wdnh xs wklv fulwlflvp/ dqg h{sodlq wkh zd|
lq zklfk rxu dssurdfk ghdov zlwk wkhvh lvvxhv lq Vhfwlrq 716 ehorz1
Wkh dqdo|vlv suhvhqwhg khuh uhodwhv wr wkh suhylrxv wkhruhwlfdo olwhudwxuh rq iudqfklvh elg0
glqj +Odrqw dqg Wluroh +4<;:,/ PfDihh dqg PfPloodq +4<;:,/ dqg Ulrugdq dqg Vdsslqjwrq
+4<;:,,143 Wklv olwhudwxuh kdv prvwo| frqvlghuhg rqfh0dqg0iru0doo elgglqj/44 dqg irfxvhg rq
wkh vhsdudwlrq ehwzhhq wkh frpshwlwlyh elgglqj vwdjh dqg wkh uhjxodwlrq vwdjh/ rewdlqlqj
wkh uhvxow wkdw wkh zlqqhu ri wkh iudqfklvh fdq eh uhjxodwhg dv li wkh frpshwlwlrq glg qrw
wdnh sodfh1 Rxu irfxv lv glhuhqw1 Lq frqwudvw wr wklv phfkdqlvp ghvljq lqvsluhg olwhudwxuh
zklfk vwxglhg iudqfklvh elgglqj xqghu dv|pphwulf lqirupdwlrq exw zlwk frpsohwh frqwudfw0
lqj delolw|/ zh frqvlghu d vlwxdwlrq zlwk frpsohwh lqirupdwlrq exw lqfrpsohwh frqwudfwlqj
:Od￿rqw dqg Wluroh +4<;;, frqvlghuhg d wzr0shulrg prgho zkhuh glvwruwlrq dzd| iurp elgglqj sdulw| lq
wkh vhfrqg shulrg lpsuryhv h!flhqf| e| d￿hfwlqj wkh lqfxpehqw iudqfklvhh*v lqfhqwlyhv wr lqyhvw lq wkh ￿uvw
shulrg1
;Vhh Zlooldpvrq +4<:9, dqg Od￿rqw dqg Wluroh +4<;;,1
<Vhh Zlooldpvrq +4<:9,1
43Vhh dovr Od￿rqw dqg Wluroh +4<<7, dqg wkh uhihuhqfhv wkhuhlq1
44Krzhyhu/ dv phqwlrqhg deryh lq irrwqrwh ;/ Od￿rqw dqg Wluroh +4<;;, frqvlghuhg wkh fdvh ri wzlfh
uhshdwhg elgglqj1 Ulrugdq dqg Vdsslqjwrq +4<;<, r￿hu uhodwhg dqdo|vlv1
7delolw|1 Lq wklv hqylurqphqw/ zh vkrz wkdw doorzlqj iru uhshdwhg iudqfklvh elgglqj h{huwv d
vwurqj glvflsolqdu| suhvvxuh rq wkh lqfxpehqw iudqfklvhh wr surylgh kljk txdolw| vhuylfh dqg
lqyhvw lq lpsurylqj lwv whfkqrorj|1
Dqrwkhu uhodwhg zrun lv wkdw ri Nohlq dqg Oh"hu +4<;4, zkr vwxglhg wkh lvvxh ri zkhwkhu
wkh pdunhw phfkdqlvp +uhshdw0sxufkdvh, fdq eh frxqwhg rq wr hqvxuh kljk txdolw| shuiru0
pdqfh lq wkrvh flufxpvwdqfhv zkhuh txdolw| lv qrw gluhfwo| frqwudfwleoh145 Wkh qhfhvvdu|
dqg vx!flhqw frqglwlrq wkh| lghqwlhg/ qdpho|/ wkdw pdunhw sulfhv duh vhw kljk hqrxjk vr
wkdw wkh glvfrxqwhg vwuhdp ri uhqwv wr wkh up zlwk kljk txdolw| shuirupdqfh lv juhdwhu wkdq
wkh uhqwv rewdlqhg iurp qrqshuirupdqfh/ kdv d gluhfw dqdorj lq rxu prgho +uhjxodwru uxoh 4
ehorz,1 Krzhyhu/ zkloh wklv frqglwlrq lv qhfhvvdu| lq rxu prgho dv zhoo/ lw lv qrw vx!flhqw1
Ilqdoo|/ wkh edvlf lghd ri frqwhvwdeoh olfhqvlqj vkduhv dw ohdvw vrph ri lwv prwlydwlrq zlwk
wkh lghd ri frqwhvwdeoh pdunhwv dv irupxodwhg lq Edxpro/ Sdq}du/ dqg Zloolj +4<;5,/ dqg
wkh uhihuhqfhv wkhuhlq1 Erwk uho| rq wkh qrwlrq ri frqwhvwdelolw| dv wkh wkuhdw ri frpshwlwlrq
udwkhu wkdq dfwxdo frpshwlwlrq wr glvflsolqh lqfxpehqw upv1 Krzhyhu/ wkhuh duh vhyhudo
lpsruwdqw glhuhqfhv ehwzhhq wkh wzr dssurdfkhv1 D shuihfwo| frqwhvwdeoh pdunhw lv rqh
zkhuh doo surgxfhuv kdyh dffhvv wr wkh vdph whfkqrorj| wkdw grhv qrw lqyroyh vxqn frvwv1
Q h l w k h ur iw k h v hd v v x p s w l r q vl vu h t x l u h gl qr x up r g h o 1 S h u k d s vp r u hl p s r u w d q w o | /z hd u h
lqwhuhvwhg lq d glhuhqw txhvwlrq1 Zkloh wkh frqwhvwdelolw| olwhudwxuh irupxodwhv frqglwlrqv
xqghu zklfk uhjxodwru| lqwhuyhqwlrq +h{fhsw iru vhfxulqj hdv| hqwu| dqg h{lw, lv xqqhfhvvdu|/
dqg ghulyhv lpsolfdwlrqv zlwk uhvshfw wr pdunhw vwuxfwxuh/ rxu jrdo lv wr xwlol}h wkh lghd ri
frqwhvwdelolw| iru wkh sxusrvh ri ghvljqlqj d uhjxodwru| vfkhph wkdw fdoov iru pxfk juhdwhu
uhjxodwru| ryhuvljkw1
Wkh uhvw ri wkh sdshu surfhhgv dv iroorzv1 Lq wkh qh{w vhfwlrq zh suhvhqw wkh prgho1 Lq
Vhfwlrq 6/ zh surfhhg wr ghvfuleh rxu dvvxpswlrqv derxw wkh uhjxodwru*v dqg upv* vwudwh0
jlf ehkdylru1 Zh ghvfuleh wkh +xqltxh, vxejdph shuihfw htxloleulxp dqg surylgh vrph
+frxqwhu0, h{dpsohv1 Lq Vhfwlrq 7/ zh glvfxvv wkh urexvwqhvv ri rxu uhvxowv wr wkh srvvl0
elolw| ri uhjxodwru| fdswxuh +714,/ wr wkh lqwurgxfwlrq ri xqfhuwdlqw| +715,/ dqg wkh lvvxhv
ri vxqn frvwv/ wkh wudqvihudelolw| ri lqyhvwphqw/ dqg dvvhw vshflflw| +716,1 Eulhi frqfoxglqj
frpphqwv duh suhvhqwhg lq Vhfwlrq 81 Doo surriv duh uhohjdwhg wr wkh Dsshqgl{1
45Vhh dovr Vkdslur +4<;6,1
851 Wkh Prgho
Ohw a eh d odujh vhw ri ulvn0qhxwudo upv wkdw duh doo srwhqwldoo| fdsdeoh ri rshudwlqj vrph
qdwxudo prqrsro| iudqfklvh1 Zh dvvxph wkdw wkh upv* shu0shulrg rssruwxqlw| frvwv duh
lghqwlfdo dqg htxdo wr }hur1 D up*v whfkqrorjlfdo fdsdelolw| dw d jlyhq srlqw lq wlph lv
vxppdul}hg e| d uhdo qxpehu @ 5i @￿c@ 2cj/z k h u h@&n￿ :@ & iru hyhu| &   Wkh
kljkhu lv @c wkh pruh dgydqfhg lv wkh up*v whfkqrorj|1 Zh prgho whfkqrorjlfdo surjuhvv
lq wkh iroorzlqj zd|= wkh vhw ri whfkqrorjlhv dydlodeoh dw dq| shulrg |   lv h{rjhqrxvo|
jlyhq e| i@￿cc@|j Zh dvvxph wkdw lq dq| shulrg |c d up zlwk whfkqrorjlfdo fdsdelolw|
@& 5i @￿cc@|j pd| lqyhvw dq dprxqw S|  f wr hqvxuh wkdw lw zloo kdyh d whfkqrorjlfdo
fdsdelolw| @&n￿ lq shulrg | n  D up wkdw grhv qrw lqyhvw lq whfkqrorjlfdo lpsuryhphqw
uhwdlqv lwv fxuuhqw whfkqrorjlfdo fdsdelolw|146
Hyhu| shulrg/ wkh lqfxpehqw iudqfklvhh fkrrvhv zkhwkhu wr surylgh kljk ru orz txdolw|
vhuylfh1 Uhfdoo wkdw surylglqj kljk txdolw| vhuylfh lv dvvxphg wr eh pruh h!flhqw1 Wkh
lqfxpehqw*v fkrlfh ri txdolw| lq shulrg | lv ghqrwhg e| ^| 5i ^uc^ Mj zkhuh ^u ghqrwhv
orz dqg ^M ghqrwhv kljk txdolw| vhuylfh/ uhvshfwlyho|147 Iru h{dpsoh/ d up fdq surylgh
orz txdolw| vhuylfh e| rhulqj rqo| ihz ru lqihulru fkrlfhv +lq wkh fdvh ri fdeoh WY,/ e|
qrw lqvwdoolqj d vx!flhqwo| odujh fdsdflw| wr kdqgoh hphujhqf| vlwxdwlrqv/ e| qhjohfwlqj wr
surylgh surshu pdlqwhqdqfh +lq wkh fdvh ri d wroo urdg,/ hwf1 Zh dvvxph wkdw wkh lqfxpehqw
iudqfklvhh*v fkrlfh ri txdolw| lv revhuydeoh e| wkh uhjxodwru exw qrw yhuldeoh lq frxuw1
Wkh vrfldo zhoiduh jhqhudwhg e| wkh lqfxpehqw iudqfklvhh lq shulrg | +zklfk zh lghqwli|
zlwk wkh uhjxodwru*v shu0shulrg remhfwlyh ixqfwlrq, lv jlyhq e| | ' | E@|c^ |1Z hd v v x p h
wkdw iru hyhu| |  c | Ec lv lqfuhdvlqj lq wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsd0
elolw| @| +dv wklv lpsolhv orzhu frvw iru wkh iudqfklvhh zklfk fdq eh wudqvodwhg lqwr vdylqjv
iru wkh frqvxphuv, dqg lq wkh txdolw| ri vhuylfh1 Wkdw lv/ rwkhu wklqjv ehlqj htxdo/ d pruh
whfkqrorjlfdoo| dgydqfhg lqfxpehqw iudqfklvhh dqg dq lqfxpehqw iudqfklvhh wkdw surylghv
46Wkh ghwhuplqlvwlf qdwxuh ri whfkqrorjlfdo surjuhvv lq rxu prgho lv prwlydwhg e| wkh idfw wkdw zh ylhz wkh
lqyhvwphqw lq whfkqrorjlfdo lpsuryhphqw dv dq dwwhpsw wr nhhs xs zlwk fxuuhqw vwdwh0ri0wkh0duw whfkqrorj|/
udwkhu wkdq dv lqqrydwlyh sdwk0euhdnlqj uhvhdufk1 Vhh dovr wkh glvfxvvlrq lq Vhfwlrq 715 ehorz1
47Lq pdq| dssolfdwlrqv/ txdolw| lv olnho| wr eh pxowl0glphqvlrqdo1 Wklv grhv qrw d￿hfw rxu uhvxowv dv orqj dv
wkhuh h{lvwv d prqrwrqh ixqfwlrq wkdw pdsv txdolw| lqwr itO>t Kj= Wkh idfw wkdw zh rqo| glvwlqjxlvk ehwzhhq
kljk dqg orz txdolw| lqyroyhv qr orvv ri jhqhudolw| vlqfh wkh ￿h!flhqw￿ txdolw| +dqg kljkhu txdolwlhv, fdq eh
pdsshg lqwr tK> dqg orzhu txdolwlhv lqwr tO=
9kljk txdolw| vhuylfh jhqhudwh d kljkhu shu0shulrg vrfldo zhoiduh1 Wkh ixqfwlrq | vkrxog wkxv
eh lqwhusuhwhg dv d uhgxfhg irup ri d pruh jhqhudo vrfldo zhoiduh ixqfwlrq wkdw ghshqgv/
dprqj rwkhu wklqjv/ rq frqvxphuv vxusoxv/ surgxfhu vxusoxv/ dqg surgxfwlyh h!flhqf|1 Rxu
pdlq frqfhuq lv zlwk kljk txdolw| shuirupdqfh1 Reylrxvo|/ li wkh iudqfklvhh*v whfkqrorjlfdo
fdsdelolw| lv yhuldeoh/ wkh uhjxodwru fdq lqfrusrudwh lw lqwr wkh iudqfklvh frqwudfw1 Dv zloo
ehfrph fohduhu ehorz/ rxu dqdo|vlv dovr dssolhv lq wkh fdvh zkhuh wkh iudqfklvhh*v whfkqrorj0
lfdo fdsdelolw| lv qrw yhuldeoh1
Wkh sd|r wr wkh lqfxpehqw iudqfklvhh lq shulrg | ghshqgv rq wkh whupv ri wkh olfhqvh
wr rshudwh wkh iudqfklvh lq shulrg | +zklfk duh ghwhuplqhg e| wkh uhjxodwru, dqg rq wkh
lqfxpehqw iudqfklvhh*v fkrlfh ri txdolw|1 Lw pd| lqfoxgh d wudqvihu wr ru iurp wkh uhjxod0
wru wkdw pd| ghshqg rq wkh iudqfklvhh*v whfkqrorjlfdo fdsdelolw|/ wkh frvw lqfxuuhg e| wkh
iudqfklvhh/48 wkh uhyhqxh froohfwhg e| wkh iudqfklvhh/ hwf149 Zh ghqrwh wkh shu0shulrg surw
wr wkh lqfxpehqw iudqfklvhh lq shulrg | e| Z| E@|c^ | dqg dvvxph wkdw iru hyhu| |  c wkh
uhjxodwru vhwv wkh whupv ri wkh olfhqvh vxfk wkdw Z| Ec lv lqfuhdvlqj lq wkh lqfxpehqw iudq0
fklvhh*v whfkqrorjlfdo fdsdelolw|1 Zh dovr dvvxph wkdw Z| Ec lv ghfuhdvlqj lq wkh txdolw| ri
vhuylfh1 Wklv lv d frqvhtxhqfh ri wkh idfw wkdw txdolw| lv qrw yhuldeoh1 Dv pxfk dv lw zrxog
olnh wr/ wkh uhjxodwru fdqqrw uhzdug wkh iudqfklvhh iru surylglqj kljk txdolw| vhuylfh1 Wkxv/
dowkrxjk ghpdqg pd| eh lqfuhdvlqj zlwk wkh txdolw| ri vhuylfh/ wkh lqfxpehqw iudqfklvhh*v
dgglwlrqdo uhyhqxhv zkhq surylglqj kljk txdolw| vhuylfh duh dvvxphg wr eh orzhu wkdq wkh
dgglwlrqdo frvwv14: Wr frqfoxgh/ rwkhu wklqjv ehlqj htxdo/ d pruh whfkqrorjlfdoo| dgydqfhg
48Wklv frvw grhv qrw lqfoxgh srvvleo| odujh/ exw lqiuhtxhqwo| lqfxuuhg/ vhw0xs frvwv1 Wkhvh duh glvfxvvhg
vhshudwho| lq Vhfwlrq 716 ehorz1
49Iru h{dpsoh/ frqvlghu d iudqfklvh wr rshudwh d wroo eulgjh zkhuh ghpdqg lv lqhodvwlf zlwk uhvshfw wr wkh
txdolw| ri vhuylfh1 Wkh uhjxodwru pd| frqwuro wkh lqfxpehqw iudqfklvhh*v sur￿w e| vshfli|lqj wroo fkdujhv1
Rwkhu wklqjv htxdo/ dq lqfxpehqw iudqfklvhh wkdw surylghv orzhu txdolw| vhuylfh rewdlqv kljkhu shu0shulrg
sur￿w1
4:Vlqfh wkh lqfxpehqw lv d uhjxodwhg prqrsrolvw zkr fdq rqo| fkdujh d sulfh wkdw lv frqvwudlqhg e| wkh
uhjxodwru/ wklv lv qrw lqfrqvlvwhqw zlwk wkh dvvxpswlrq wkdw kljk txdolw| vhuylfh lv h!flhqw1 Iru h{dpsoh/
vxssrvh wkdw dyhudjh frvwv duh frqvwdqw dqg htxdo wr pdujlqdo frvwv1 Li wkh uhjxodwru ￿{hv wkh sulfh dw wkh
pdujlqdo frvw ri surylglqj kljk txdolw| vhuylfh/ wkh lqfxpehqw iudqfklvhh*v sur￿w lv }hur li lw surylghv kljk
txdolw| vhuylfh/ exw srvlwlyh li lw surylghv orz txdolw| vhuylfh1 Vlplodu h{dpsohv fdq eh jlyhq iru wkh fdvh
zkhuh +fruuhvsrqglqj wr Uhjxodwru*v Uxoh 4 ehorz, wkh uhjxodwru doorzv wkh lqfxpehqw wr pdnh d srvlwlyh
sur￿w zkhq lw surylghv kljk txdolw| vhuylfh1 Ehfdxvh wkh lqfxpehqw kdv pdunhw srzhu/ lq pdq| fdvhv lw
frxog kdyh dq lqfhqwlyh wr surylgh orz txdolw| vhuylfh dw wkh uhjxodwhg sulfh lq vslwh ri wkh idfw wkdw kljk
txdolw| vhuylfh lv h!flhqw1
:lqfxpehqw iudqfklvhh dqg dq lqfxpehqw iudqfklvhh wkdw surylghv orzhu txdolw| vhuylfh rewdlq
d kljkhu shu0shulrg sd|r1
Zh dvvxph wkdw wkh upv glvfrxqw doo ixwxuh sd|rv dffruglqj wr wkh frpprqo| nqrzq
+uhdo, lqwhuhvw udwh/ o:f1
Zh gr qrw vshfli| wkh whupv ri wkh iudqfklvh frqwudfw wkdw duh lqghshqghqw ri wkh iudq0
fklvhh*v fkrlfh ri txdolw|1 Krzhyhu/ zh gr dvvxph wkdw hyhu| vxfk whup fdq eh hqirufhg1
Zkloh zh devwudfw iurp vxfk frqvlghudwlrqv lq wkh sdshu/ qrwh wkdw wkh uhjxodwru pd| dgdsw
wkh whupv ri wkh iudqfklvh frqwudfw lq hyhu| shulrg wr vxlw fkdqjlqj frqglwlrqv1 Wklv irupdo
vhsdudwlrq doorzv xv wr rewdlq rxu frqfoxvlrqv derxw wkh srvvlelolw| ri surylglqj kljk0
srzhuhg lqfhqwlyhv wrjhwkhu zlwk wkh dvvxudqfh ri kljk txdolw| vhuylfh1
Wkh jdph surfhhgv dv iroorzv1 Lq hyhu| shulrg |  G
41 Wkh lqfxpehqw iudqfklvhh ghflghv zkhwkhu ru qrw wr surylgh kljk txdolw| vhuylfh dqg
zkhwkhu wr xqghuwdnh d whfkqrorj| hqkdqflqj lqyhvwphqw S|1
51 Dw wkh hqg ri wkh shulrg/ wkh sd|r wr wkh lqfxpehqw iudqfklvhh dqg vrfldo zhoiduh wr
vrflhw| duh uhdol}hg1
61 Qh{w/ d ulydo up dsshduv1 Zh dvvxph wkdw wkh ulydo up kdv d ehwwhu whfkqrorj| wkdq
wkh lqfxpehqw*v zkhqhyhu vxfk d ehwwhu whfkqrorj| h{lvwv14; Rwkhuzlvh/ zh dvvxph
wkdw wkh ulydo up kdv wkh vdph whfkqrorjlfdo fdsdelolw| dv wkh lqfxpehqw*v1 Wkh ulydo
up pd| elg iru wkh olfhqvh wr rshudwh wkh iudqfklvh1 Zh ghqrwh lwv elg e| K-
|  f1Z h
dvvxph wkdw suhsdulqj dqg vxeplwwlqj wkh elg uhtxluhv wkh ulydo up wr lqfxu d vpdoo
frvw/ >K-
| c zklfk lv sursruwlrqdo wr lwv elg1 Ilqdoo|/ wkh fkdoohqjhu*v elg lv frqvwudlqhg wr
eh dq lqwhjhu pxowlsoh ri vrph elg lqfuhphqw 6:f wkdw lv dvvxphg wr eh vpdoo uhodwlyh
wr wkh dgydqwdjh frqihuuhg e| ehwwhu whfkqrorjlfdo fdsdelolw|/ ru Z| E@|cZ| E@|3￿cc
iru hyhu| |  1
71 Wkh lqfxpehqw iudqfklvhh revhuyhv wkh fkdoohqjhu*v elg dqg pd| uhvsrqg e| pdnlqj d
frxqwhu0elg KU
|  f dw d frvw >KU
|4< Wkh frxqwhu0elg KU
| lv frqvwudlqhg wr eh dq lqwhjhu
4;Wkhuh lv qr qhhg wr vshfli| krz pxfk ehwwhu wkh ulydo ￿up*v whfkqrorj| lv1 Dv Ohppd 6 lq wkh dsshqgl{
vkrzv/ lq htxloleulxp/ pruh whfkqrorjlfdoo| dgydqfhg ￿upv dozd|v ghihdw ohvv whfkqrorjlfdoo| dgydqfhg ￿upv1
4<Wkh dvvxpswlrq wkdw wkh frvw ri elgglqj lv sursruwlrqdo wr wkh vxeplwwhg elg lv qrw qhfhvvdu| iru rxu
uhvxowv wr krog1 Lw frxog eh uhsodfhg/ iru h{dpsoh/ e| wkh dvvxpswlrq wkdw vxeplwwlqj dq| srvlwlyh elg
uhtxluhv elgghuv wr lqfxuh d vpdoo ￿{hg frvw1
;pxowlsoh ri wkh elg lqfuhphqw 61
81 Wkh uhjxodwru dzdugv wkh iudqfklvh wr wkh kljkhvw elgghu/ surylghg +h{dfwo|, rqh h{0
lvwv1 Wkh kljkhvw elgghu sd|v wkh uhjxodwru| djhqf| dq dprxqw htxdo wr lwv elg1 Wkh
uhjxodwru*v dfwlrq lq fdvh wkh elgv duh wlhg lv vshflhg ehorz lq wkh vhfrqg uhjxodwru*v
uxoh1
Lw lv xqghuvwrrg wkdw wkh uljkw wr rshudwh wkh iudqfklvh ehorqjv wr wkh lqfxpehqw iudq0
fklvhh dv orqj dv wkh whupv ri wkh iudqfklvh frqwudfw duh vdwlvhg/ dqg wkh uhjxodwru glg qrw
dzdug wkh uljkw wr rshudwh wkh iudqfklvh wr dqrwkhu up wkurxjk frpshwlwlyh elgglqj dv
vshflhg deryh1
Wkh ghvfulswlrq ri wkh jdph deryh fruuhvsrqgv wr d vlwxdwlrq zkhuh vhyhudo glhuhqw upv
surylgh wkh vdph iudqfklvh vhuylfh lq forvh exw glhuhqw jhrjudsklfdo orfdwlrqv1 Hyhu| vxfk
up lv hdjhu wr h{sdqg lwv iudqfklvh vhuylfh wr dgglwlrqdo duhdv/ dqg vr lqyhvwv lq lpsurylqj
lwv whfkqrorjlfdo fdsdelolw| wr pdlqwdlq lwv frpshwlwlyhqhvv1 Zkhqhyhu wkh whfkqrorjlfdo
fdsdelolw| ri wkh lqfxpehqw iudqfklvhh lq dq| sduwlfxodu orfdwlrq idoov ehorz wkdw ri rqh ri
lwv frpshwlwruv/ wkh odwwhu/ zkr ehfdxvh ri lwv whfkqrorjlfdo dgydqwdjh/ h{shfwv wr eh deoh wr
sd| pruh iru wkh olfhqvh wr rshudwh wkh iudqfklvh/ fkdoohqjhv wkh lqfxpehqw iudqfklvhh lq dq
dwwhpsw wr rewdlq wkh iudqfklvh frqwudfw1
61 Htxloleulxp Dqdo|vlv
Lq jhqhudo/ wkh iudqfklvhh lv vxemhfw wr wzr prudo kd}dug sureohpv1 Lw lv h{shfwhg wr surylgh
kljk txdolw| vhuylfh dqg wr lqyhvw lq pdlqwdlqlqj lwv whfkqrorjlfdo fdsdelolw|1 Lq wkh qh{w
wkuhh vxevhfwlrqv/ zh uvw suhvhqw wkh vlpsohvw fdvh zkhuh whfkqrorj| lv yhuldeoh1 Zh wkhq
vkrz wkdw rxu uhvxowv dsso| zkhq upv pd| glhu lq wkhlu whfkqrorjlfdo fdsdelolwlhv wkdw/
lq dgglwlrq/ pd| eh revhuydeoh exw qrw yhuldeoh1 Ilqdoo|/ zh dgguhvv wkh fdvh zkhuh wkh
iudqfklvhh*v whfkqrorjlfdo fdsdelolw| lv qrw revhuydeoh e| wkh uhjxodwru1
6141 Sxuh Prudo Kd}dug= Wkh Fdvh ri Yhuldeoh Whfkqrorj|
Lq wklv vxevhfwlrq/ zh dvvxph wkdw wkh upv* whfkqrorjlfdo fdsdelolw| lv yhuldeoh/ dqg wkh
uhjxodwru/ h!flhqwo|/ uhtxluhv doo lqfxpehqw iudqfklvhhv wr lqyhvw lq pdlqwdlqlqj wkhlu whfk0
qrorjlfdo fdsdelolwlhv ru jlyh xs wkhlu olfhqvh1 Zh suhvhqw wzr uxohv wkdw/ li iroorzhg e| wkh
<uhjxodwru/ jxdudqwhh wkdw surylglqj kljk txdolw| vhuylfh lv d vxejdph shuihfw htxloleulxp rxw0
frph ri wkh jdph deryh1 Wkh htxloleulxp lv vxfk wkdw d iudqfklvhh wkdw surylghv orz txdolw|
vhuylfh/ zkloh hduqlqj d kljkhu shu shulrg sd|r/ fdq rqo| h{shfw wr uhpdlq wkh lqfxpehqw
iudqfklvhh iru rqh shulrg1 Rq wkh rwkhu kdqg/ dq lqfxpehqw iudqfklvhh wkdw surylghv kljk
txdolw| vhuylfh +dqg hduqv d orzhu shu0shulrg sd|r,/ fdq h{shfw wr uhpdlq wkh lqfxpehqw
iudqfklvhh iruhyhu1 Wkh uvw uxoh lv=
Uhjxodwru*v Uxoh 41 +UU4, Wkh uhjxodwru vhwv wkh whupv ri wkh iudqfklvh frqwudfw vxfk
wkdw wkh sd|r wr wkh iudqfklvhh iurp surylglqj orz txdolw| vhuylfh iru rqh shulrg lv orzhu
wkdq wkh glvfrxqwhg vxp ri ehqhwv dvvrfldwhg zlwk surylglqj kljk txdolw| vhuylfh iruhyhu
zkloh lqfxuulqj wkh frvw ri pdlqwdlqlqj kljk whfkqrorjlfdo fdsdelolw| lq hyhu| shulrg1 Ru/ iru










Z|n￿ E@|n￿c^ u +,
Lw lv lpsruwdqw wr revhuyh wkdw wkh uxoh deryh fdq eh hdvlo| iroorzhg1 Vxssrvh/ iru
h{dpsoh/ wkdw wkh uhjxodwru vhwv h{dfwo| wkh vdph iudqfklvh frqwudfw hyhu| shulrg/ dqg wkdw
wklv frqwudfw jhqhudwhv shu0shulrg surwv ri Z dqg Z	 Z wr wkh iudqfklvhh li lw surylghv
orz ru kljk txdolw| vhuylfh/ uhvshfwlyho|1 Vxssrvh dovr wkdw wkh frvw ri pdlqwdlqlqj kljk







zklfk lv vdwlvhg zkhqhyhu wkh lqwhuhvw udwh o lv orz hqrxjk1 Lq fdvh wkh lqwhuhvw udwh lv qrw
vx!flhqwo| orz/ wkh uhjxodwru fdq vwloo hqvxuh wkdw E lv vdwlvhg e| lqfuhdvlqj wkh shu0shulrg
surw ri wkh lqfxpehqw iudqfklvhh e| vrph frqvwdqw 53c54 Ghshqglqj rq wkh frqwh{w/ wkh
uhjxodwru zrxog kdyh glhuhqw lqvwuxphqwv dydlodeoh iru dfklhylqj wklv sxusrvh1 Iru h{dpsoh/
zkhq wkh uhjxodwru frqwurov sulfhv/ wklv fdq eh dfklhyhg e| doorzlqj wkh iudqfklvhh wr fkdujh














wkhq F pxvw eh odujhu wkdq u+4 . u,￿=
54Wkxv/ dv lq Nohlq dqg Oh"hu +4<;4,/ lw lv qhfhvvdu| wr ohw wkh lqfxpehqw iudqfklvhh fdswxuh d srvlwlyh
uhqw wr hqvxuh kljk txdolw| shuirupdqfh1
43sulflqj iduwkhu deryh pdujlqdo frvw lv vpdoohu wkdq wkh uhvxowlqj jdlq iurp wkh surylvlrq ri
kljk txdolw| vhuylfh155 Lq dq| fdvh/ vlqfh uhjxodwlrq ghwhuplqhv wkh lqfxpehqw iudqfklvhh*v
shu0shulrg uhqw/ wkh uhohydqw uhjxodwru| djhqf| fdq dozd|v pdnh vxuh wkdw frqglwlrq E lv
vdwlvhg1 Ilqdoo|/ qrwh dovr wkdw wkh uhjxodwru zrxog w|slfdoo| zdqw wr vhw wkh ohiw0kdqg0vlgh
ri E dv orz dv srvvleoh lq rughu wr plqlpl}h wkh uhqw fdswxuhg e| wkh lqfxpehqw iudqfklvhh1
Wkh qh{w uxoh ixuwkhu frqvwudlqv wkh uhjxodwru*v ehkdylru1 Uhfdoo wkdw li hlwkhu wkh lq0
fxpehqw iudqfklvhh ru lwv ulydo pdnh d kljkhu elg iru wkh olfhqvh wr rshudwh wkh iudqfklvh/
wkh uhjxodwru dzdugv lw zlwk wkh olfhqvh1 Lw lv srvvleoh krzhyhu/ wkdw wkh| elg h{dfwo| wkh
vdph dprxqw1 Lq wklv fdvh zh dvvxph wkdw wkh uhjxodwru dzdugv wkh olfhqvh wr wkh ulydo up
li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh lq wkh odvw shulrg/ exw lw ohwv wkh
lqfxpehqw iudqfklvhh uhwdlq wkh olfhqvh li wkh lqfxpehqw surylghg kljk txdolw| vhuylfh lq wkh
odvw shulrg1 Lq dq hqylurqphqw zkhuh txdolw| lv qrq0yhuldeoh dqg khqfh qrw gluhfwo| frq0
wudfwleoh/ wklv surylghv dq hdvlo| mxvwldeoh zd| iru wkh uhjxodwru wr glvflsolqh wkh lqfxpehqw
iudqfklvhh1
Uhjxodwru*v Uxoh 5 +UU5/ Wlh0Euhdnlqj Uxoh,1 Li dw +wkh hqg ri, dq| shulrg | wkh
ulydo up dqg wkh lqfxpehqw iudqfklvhh elg wkh vdph dprxqw KU
| ' K-
| iru wkh olfhqvh/ wkhq
wkh uhjxodwru dzdugv wkh olfhqvh wr wkh lqfxpehqw li lw surylghg kljk txdolw| vhuylfh lq shulrg
|c dqg wr wkh ulydo up li wkh lqfxpehqw surylghg orz txdolw| vhuylfh lq shulrg |
Wrjhwkhu/ UU4 dqg UU5 hqvxuh wkdw surylglqj kljk txdolw| vhuylfh lv dq htxloleulxp ri
wkh jdph1
Sursrvlwlrq 41 Vxssrvh wkdw upv kdyh yhuldeoh whfkqrorjlfdo fdsdelolwlhv/ dqg wkh uhjx0
odwru iroorzv UU40UU51 Wkhuh h{lvwv d vxejdph shuihfw htxloleulxp lq zklfk wkh lqfxpehqw
iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh +dqg lv qhyhu uhsodfhg,1
Wkh vwudwhjlhv wkdw vxssruw wklv vxejdph shuihfw htxloleulxp duh dv iroorzv= Wkh lqfxp0
ehqw iudqfklvhh surylghv kljk txdolw| vhuylfh lq hyhu| shulrg1 Zkhqhyhu lw lv fkdoohqjhg/ lw
pdwfkhv dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg vxp ri sd|rv iurp surylglqj kljk
txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj lqwr dffrxqw1 Li d kljkhu elg lv vxeplwwhg/ wkh
lqfxpehqw ghfolqhv wr elg1 Ulydov* vwudwhjlhv duh dv iroorzv1 Li dw dq| shulrg wkh lqfxpehqw
55Li wkh h!flhqf| orvv iurp lqfuhdvlqj wkh sulfh lv odujhu wkdq wkh h!flhqf| orvv iurp udlvlqj wd{hv/ udwkhu
wkdq doorzlqj wkh iudqfklvhh wr fkdujh d sulfh deryh pdujlqdo frvw wkh uhjxodwru vkrxog sd| d vxevlg| wr wkh
iudqfklvhh wkdw lv ￿qdqfhg e| wd{hv1
44iudqfklvhh surylghg orz txdolw| vhuylfh/ wkhq wkh qh{w ulydo up elgv dq dprxqw htxdo wr wkh
glvfrxqwhg vxp ri sd|rv iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj lqwr
dffrxqw1 Ulydo upv ghfolqh wr elg rwkhuzlvh1 Dorqj wkh htxloleulxp sdwk/ wkh lqfxpehqw
iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh dqg lv qhyhu uhsodfhg1
Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 Li wkh lqfxpehqw
iudqfklvhh surylghv orz txdolw| vhuylfh/ wkhq wkh qh{w ulydo up zloo elg iru wkh olfhqvh dqg zlq
vlqfh lw lv idyruhg e| wkh uhjxodwru*v wlh0euhdnlqj uxoh1 UU4 wkhq lpsolhv wkdw wkh pd{lpxp
surw wkdw wkh lqfxpehqw iudqfklvhh fdq dfklhyh e| surylglqj orz txdolw| vhuylfh iru rqh
shulrg lv orzhu wkdq wkh vxp ri glvfrxqwhg surwv li lw frqwlqxhv wr surylgh kljk txdolw|
vhuylfh iruhyhu1
Krzhyhu/ dv wkh qh{w wzr h{dpsohv vkrz/ wklv lv qrw wkh rqo| htxloleulxp ri wkh jdph1
Iru vlpsolflw|/ lq erwk h{dpsohv/ lw lv dvvxphg wkdw doo upv kdyh wkh vdph whfkqrorjlfdo
fdsdelolw| @c dqg wkdw wkh uhjxodwru vhwv wkh vdph iudqfklvh frqwudfw lq hyhu| shulrg1 Wkh
vwdwhphqw elg  vkrxog eh lqwhusuhwhg dv elg wkh kljkhvw lqwhjhu pxowlsoh ri wkh elg
lqfuhphqw 6 wkdw lv vpdoohu ru htxdo wr  Zh ghqrwh wkh +vwdwlrqdu|, shu0shulrg sd|r
ri dq lqfxpehqw iudqfklvhh wkdw surylghv orz txdolw| e| Zc dqg ri dq lqfxpehqw iudqfklvhh
wkdw surylghv kljk txdolw| vhuylfh e| Z1 E| dvvxpswlrq/ Z:Z: f
Wkh qh{w h{dpsoh looxvwudwhv wkh vljqlfdqfh ri irfxvlqj rq vxejdph shuihfw dv rssrvhg
wr Qdvk htxloleuld1
H{dpsoh 4 +Vxejdph shuihfw yv1 Qdvk htxloleulxp,1 Frqvlghu wkh iroorzlqj suroh ri
vwudwhjlhv= Wkh vwudwhj| ri hyhu| ulydo up lv wr dozd|v fkdoohqjh wkh lqfxpehqw iudqfklvhh e|
elgglqj Z
E￿n>￿E￿no￿ Wkh vwudwhj| ri hyhu| lqfxpehqw iudqfklvhh lv wr surylgh orz txdolw| vhuylfh
diwhu dq| klvwru|1 Zkhq fkdoohqjhg/ hyhu| lqfxpehqw iudqfklvhh elgv wkh vpdoohvw srvvleoh
dprxqw wkdw hqvxuhv lwv ylfwru|/ exw qrw pruh wkdq Z
E￿n>￿E￿no￿/ diwhu dq| elg wkdw lv vwulfwo|
orzhu wkdq Z
E￿n>￿E￿no￿1 Lw ghfolqhv wr elg rwkhuzlvh1 Qrwh wkdw wklv lv d Qdvk htxloleulxp ri
wkh jdph1 Vlqfh wkh lqfxpehqw iudqfklvhh lv fkdoohqjhg uhjdugohvv ri lwv fkrlfh ri txdolw|/
lwv ehvw uhvsrqvh lv wr surylgh orz txdolw| vhuylfh1 Krzhyhu/ wklv htxloleulxp lv qrw vxejdph
shuihfw1 Li wkh lqfxpehqw iudqfklvhh surylghv kljk txdolw| vhuylfh +dqg pdwfkhv dq| elg xs
wr
Z
E￿n>￿o li fkdoohqjhg,/ wkh qh{w ulydo zrxog eh ehwwhu r qrw elgglqj djdlqvw lw vlqfh lw zloo
lqfxu wkh frvw ri vxeplwwlqj d elg exw ehfdxvh ri wkh wlh0euhdnlqj uxoh zloo orvh156 Exw li wkh
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+4.￿,u lv wkh glvfrxqwhg vxp ri sd|r￿v iurp frqwlqxlqj wr surylgh kljk txdolw| vhuylfh iruhyhu/ wdnlqj
wkh frvw ri elgglqj lqwr dffrxqw1
45qh{w ulydo up ghfolqhv wr elg/ surylglqj kljk txdolw| vhuylfh lv ehwwhu wkdq surylglqj orz
txdolw| vhuylfh dqg wkh htxloleulxp xqudyhov1
Wkh qh{w h{dpsoh ghprqvwudwhv wkh sureohp wkdw pd| dulvh zkhq ulydo upv* vwudwhjlhv
ghshqg rq wkh lqfxpehqw iudqfklvhh*v lghqwlw|1
H{dpsoh 5 +Wkh lpsruwdqfh ri Dqrq|plw|,1 Frqvlghu wkh iroorzlqj suroh ri vwudwh0
jlhv= Wkh lqfxpehqw iudqfklvhh dw wlph 4/ ￿c surylghv orz txdolw| vhuylfh dv orqj dv lw uhpdlqv
wkh lqfxpehqw1 Zkhqhyhu fkdoohqjhg/ lw pdwfkhv dq| elg wkdw lv vpdoohu wkdq wkh glvfrxqwhg
vxp ri sd|rv iurp frqwlqxlqj wr surylgh orz txdolw| vhuylfh/ xqfkdoohqjhg/ wdnlqj wkh frvw
ri elgglqj lqwr dffrxqw/ l1h1/ lw pdwfkhv dq| elg wkdw lv vpdoohu wkdq Z
E￿n>￿oc dqg ghfolqhv wr
elg rwkhuzlvh1 Wkh vwudwhj| ri d ulydo up wkdw dsshduv lq dq| shulrg |   lv wr ghfolqh wr
fkdoohqjh wkh lqfxpehqw iudqfklvhh li lw lv ￿1 Dqg/ zkhq idflqj dq| rwkhu lqfxpehqw iudq0
fklvhh/ wr ghfolqh wr elg li wkh lqfxpehqw iudqfklvhh surylghg kljk txdolw| vhuylfh/ dqg wr elg
Z
E￿n>￿o li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh1 Zkloh lw krogv wkh olfhqvh wr
rshudwh wkh iudqfklvh/ wkh ulydo up dozd|v surylghv kljk txdolw| vhuylfh dqg pdwfkhv dq| elg
wkdw lv vpdoohu ru htxdo wr
Z
E￿n>￿o Dorqj wkh htxloleulxp sdwk/ wkh uvw lqfxpehqw iudqfklvhh
surylghv orz txdolw| vhuylfh lq hyhu| shulrg dqg lv qhyhu fkdoohqjhg1 Wkh htxloleulxp lv
vxvwdlqhg ehfdxvh ixwxuh ulydo upv wuhdw ￿ glhuhqwo| iurp dq| rwkhu lqfxpehqw iudqfklvhh1
Wkh| doorz wkh uvw lqfxpehqw iudqfklvhh wr surylgh orz txdolw| vhuylfh exw ghpdqg
kljk txdolw| vhuylfh iurp dq| rwkhu lqfxpehqw iudqfklvhh1 Vlqfh wkh sd|r wr dq lqfxpehqw
iudqfklvhh wkdw surylghv kljk txdolw| vhuylfh lq hyhu| shulrg lv orzhu wkdq wkh sd|r wr dq
lqfxpehqw iudqfklvhh wkdw surylghv orz txdolw| vhuylfh +dqg uhwdlqv wkh iudqfklvh, iruhyhu/
wkh uvw lqfxpehqw iudqfklvhh fdq qhyhu eh ghihdwhg1
H{dpsoh 5 ghprqvwudwhv wkh vljqlfdqfh ri dqrq|plw|157 Lw lv lpsruwdqw wr hpskdvl}h
wkdw zkloh H{dpsoh 5 ylrodwhv dqrq|plw| lq wkdw wkh lqfxpehqw*v qdph pdwwhuv/ lw lv
vwudljkwiruzdug wr prgli| wkh h{dpsoh vr wkdw vwudwhjlhv gr qrw ghshqg rq qdphv/ dqg |hw d
vlplodu htxloleulxp h{lvwv1 Wklv fdq eh grqh/ iru h{dpsoh/ e| lghqwli|lqj upv dffruglqj
wr wkh gxudwlrq ri wlph wkh| khog wkh olfhqvh1 Lq shulrg |c ulydo upv vwudwhjlhv zloo ghshqg rq
zkhwkhu wkh lqfxpehqw iudqfklvhh khog wkh olfhqvh iru | ru ihzhu shulrgv1 Wkxv/ dqrq|plw|
pd| eh ylrodwhg hyhq li djhqwv kdyh qr surshu qdphv1 Krzhyhu/ wuxh dqrq|plw|/ ru dw ohdvw
57Dqrq|plw| pd| eh lqwhusuhwhg dv ￿frpshwlwlyhqhvv￿ ri wkh xqghuo|lqj hfrqrplf hqylurqphqw1 Vhh wkh
glvfxvvlrq lq Rveruqh dqg Uxelqvwhlq +4<<3,/ dqg Uxelqvwhlq dqg Zrolqvn| +4<<3,1
46wkh nlqg ri dqrq|plw| wkdw jxdudqwhhv wkdw wkh jrrg htxloleulxp ghvfulehg lq Sursrvlwlrq
4 lv wkh xqltxh vxejdph shuihfw htxloleulxp/ fdq eh dfklhyhg li wkh iroorzlqj wzr dgglwlrqdo
sodxvleoh dvvxpswlrqv duh vdwlvhg1
Wkh uvw dvvxpswlrq lpsrvhv d uhvwulfwlrq rq zkdw ulydo upv frqvlghu wr eh uhohydqw
klvwru|1
Dvvxpswlrq 4 +Ulydo upv fduh rqo| derxw wkh shuirupdqfh ri wkh lqfxpehqw
iudqfklvhh,1 Zkhq elgglqj iru wkh olfhqvh/ ulydo upv* ghflvlrqv derxw krz pxfk wr elg
ghshqg rqo| rq zkdw kdv kdsshqhg vlqfh wkh fxuuhqw lqfxpehqw iudqfklvhh ehjdq rshudwlqj
wkh iudqfklvh dqg gr qrw ghshqg rq wkh lqfxpehqw*v lghqwlw|1
Wkdw lv/ zkhq idflqj wzr glhuhqw lqfxpehqw iudqfklvhhv/ zlwk wkh h{dfw vdph klvwru| ri
dfwlrqv/ d ulydo up zloo elg wkh vdph djdlqvw erwk1 Ixuwkhupruh/ ulydo upv duh dvvxphg
wr ljqruh hyhu|wklqj wkdw kdv kdsshqhg ehiruh wkh fxuuhqw lqfxpehqw iudqfklvhh kdv vwduwhg
rshudwlqj wkh iudqfklvh1 Wkh odwwhu sduw ri Dvvxpswlrq 4/ qdpho| wkh dvvxpswlrq wkdw ulydo
upv elgv vkrxog qrw ghshqg rq wkh lqfxpehqw iudqfklvhh*v lghqwlw|/ vkrxog eh lqwhusuhwhg
dv dq dvvxpswlrq derxw wkh frpshwlwlyhqhvv ri wkh xqghuo|lqj hqylurqphqw1 Zh ylhz frp0
shwlwlrq dv lpso|lqj wkdw ulydo upv gr qrw frqglwlrq wkhlu elgv rq luuhohydqw dvshfwv ri
wkh klvwru| ri sod| vxfk dv wkh lqfxpehqw iudqfklvhh*v lghqwlw|1 Rwkhuzlvh/ vrph lqfxpehqw
iudqfklvhhv pd| eh iuhh iurp wkh wkuhdw ri d fkdoohqjh zklfk lpsolhv wkdw frpshwlwlrq lv/ lq
vrph vhqvh/ lqklelwhg1
Zh dovr dvvxph/
Dvvxpswlrq 5 +Ilupv kdyh erxqghg uhfdoo,1 Ilupv gr qrw uhphpehu zkdw kdsshqhg
pruh wkdq & s h u l r g vd j ri r uv r p h q l w h&  1
Wklv lv d vwdqgdug erxqghg udwlrqdolw| w|sh dvvxpswlrq1 Khuh/ lw h{foxghv lpsodxvleoh
vwudwhjlhv wkdw/ lq hhfw/ holplqdwh frpshwlwlrq e| jlylqj vshfldo wuhdwphqw wr sduwlfxodu
lqfxpehqw iudqfklvhhv +h1j1/ dv h{sodlqhg deryh/ wr wkh uvw lqfxpehqw iudqfklvhh e| frqgl0
wlrqlqj wkhlu elgv rq lwv whqxuh,1 Dvvxpswlrq 5 lv zhdn lq wkdw wkh ohqjwk ri upv* uhfdoo/ &c
fdq eh duelwudulo| odujh1
Wkh iroorzlqj sursrvlwlrq vkrzv wkdw rqfh zh lpsrvh Dvvxpswlrqv 4 dqg 5/ wkh +jrrg,
htxloleulxp ghslfwhg lq Sursrvlwlrq 4 deryh lv wkh xqltxh vxejdph shuihfw htxloleulxp1
Xqltxhqhvv lv reylrxvo| lpsruwdqw ehfdxvh zlwkrxw lw/ zh fdqqrw frqfoxgh wkdw iudqfklvh
elgglqj fdqqrw ohdg wr xqghvludeoh rxwfrphv1
47Sursrvlwlrq 51 Vxssrvh wkdw upv kdyh lghqwlfdo dqg yhuldeoh whfkqrorjlfdo fdsdelolwlhv/
dqg wkh uhjxodwru iroorzv UU40UU51 Wkhq/ wkh jdph ghvfulehg deryh kdv d +jhqhulfdoo|,
xqltxh vxejdph shuihfw htxloleulxp wkdw vdwlvhv Dvvxpswlrqv 4 dqg 51 Lq wklv htxloleulxp/
wkh lqfxpehqw iudqfklvhh dozd|v surylghv kljk txdolw| vhuylfh dqg lv qhyhu uhsodfhg158
Wkh xqltxhqhvv ri wkh htxloleulxp ghslfwhg lq Sursrvlwlrq 4/ hyhq xqghu Dvvxpswlrqv
4 dqg 5/ lv e| qr phdqv reylrxv1 Iru h{dpsoh/ rqh pd| vshfxodwh wkdw wkh lqfxpehqw
iudqfklvhh fdq surylgh orz txdolw| vhuylfh exw wkh qh{w ulydo up pd| eh zdu| ri fkdoohqjlqj
lw ehfdxvh wkh ulydo up eholhyhv wkdw li lw ehfrphv wkh lqfxpehqw iudqfklvhh lwvhoi/ lw zrxog
eh fkdoohqjhg e| ixwxuh ulydo upv dqg kdyh wr sd| wr nhhs lwv olfhqvh zkhuhdv wkh lqfxpehqw
iudqfklvhh zrxog qrw1 Dv d frqvhtxhqfh/ wkh ulydo up zrxog eh zloolqj wr sd| ohvv iru wkh
olfhqvh dqg vlqfh elgglqj lv frvwo|/ zrxog qrw dwwhpsw wr elg iru wkh olfhqvh1 Wkh surri ri
Sursrvlwlrq 5 vkrzv wkdw vxfk zdulqhvv rq wkh sduw ri ulydo upv lv lqfrpsdwleoh zlwk wkh
orjlf ri vxejdph shuihfw htxloleulxp1
Ehfdxvh upv kdyh erxqghg uhfdoo/ wkh ulydo up wkdw dsshduv lq shulrg |/f d o ol wc nqrzv
wkdw li lw vxuylyhv & shulrgv dv wkh lqfxpehqw iudqfklvhh +l1h1/ li lw lv wkh lqfxpehqw iudqfklvhh
dw | n & n  c lw zloo eh wuhdwhg wkhuhdiwhu h{dfwo| dv wkh suhvhqw lqfxpehqw iudqfklvhh/ fdoo
lw c zrxog1 Wkhuhiruh/ & shulrgv lqwr wkh ixwxuh +l1h1/ lq shulrg | n &/  zrxog eh zloolqj
wr sd| wkh vdph dprxqw wkh lqfxpehqw iudqfklvhh  zrxog iru wkh uljkw wr rshudwh wkh
iudqfklvh lq shulrg | n & n 1 Dvvxpswlrq 4 lpsolhv wkdw wkh ulydo up wkdw zloo dsshdu lq
shulrg | n & +fkdoohqjlqj wkh lqfxpehqw iudqfklvhh ri shulrg | n & iru wkh olfhqvh lq shulrg
|n&nrqzdugv, zloo rqo| eh mxgjhg dffruglqj wr lwv rzq shuirupdqfh1 Lw zloo wkhuhiruh eh
lqglhuhqw ehwzhhq fkdoohqjlqj up  ru wkh lqfxpehqw iudqfklvhh  dqg zloo wkhuhiruh wuhdw
erwk lghqwlfdoo|1 Uhdol}lqj wklv/ up  zrxog dovr uhdol}h wkdw lw idfhv wkh h{dfw vdph ixwxuh
dv wkh lqfxpehqw iudqfklvhh c & udwkhu wkdq &nshulrgv lqwr wkh ixwxuh Wkh vdph dujxphqw
f d qe hu h s h d w h gw rv k r zw k d w u p zrxog eh wuhdwhg h{dfwo| dv wkh lqfxpehqw iudqfklvhh
dovr &   shulrgv lqwr wkh ixwxuh1 Uhshdwlqj wklv dujxphqw &  2 pruh wlphv lpsolhv wkdw
wkh ulydo up  dqg wkh lqfxpehqw iudqfklvhh fdq h{shfw wr eh wuhdwhg lq wkh vdph zd|
e| doo ixwxuh ulydo upv1 Exw/ lq wklv fdvh/ wkh uhjxodwru*v wlh0euhdnlqj uxoh lpsolhv wkdw dq
l q f x p e h q wi u d q f k l v h hz k rf k r r v h vw rs u r y l g ho r zt x d o l w |v h u y l f hj l y h vx sl w vd g y d q w d j hd v
wkh lqfxpehqw dqg lv vxuho| jrlqj wr eh ghihdwhg e| wkh qh{w ulydo up1 Rq wkh rwkhu kdqg/
58Zh xvh wkh whup ￿jhqhulfdoo|￿ lq wkh iroorzlqj vhqvh= wkh iudqfklvhh*v sd|r￿ ￿w +￿>￿, lv jhqhulfdoo| qrw
htxdo wr vrph lqwhjhu pxowlsoh ri wkh elg lqfuhphqw p=
48li lw fkrrvhv wr surylgh kljk txdolw| vhuylfh/ lw fdq frxqw rq wkh uhjxodwru*v vxssruw dqg
zloo zlq hyhu| ixwxuh frqwhvw e| pdwfklqj ulydo upv* elgv1 Doo ulydo upv uhdol}h wklv dqg
wkhuhiruh/ vlqfh elgglqj lv frvwo|/ ghfolqh wr elg djdlqvw lqfxpehqw iudqfklvhhv wkdw surylgh
kljk txdolw| vhuylfh1
Dw d pruh jhqhudo ohyho/ wkh lqwxlwlrq iru Sursrvlwlrq 5 lv wkdw frpshwlwlrq zrunv1 Wdnhq
wrjhwkhu/ Dvvxpswlrqv 4 dqg 5 lpso| wkdw frpshwlwlrq iru wkh iudqfklvh frqwudfw lv qrw lq0
klelwhg e| vshfldo wuhdwphqw ri vshflf lqfxpehqw iudqfklvhhv zklfk vklhogv wkhp iurp
frpshwlwlrq1 Hyhu| lqfxpehqw iudqfklvhh lv vxemhfw wr wkh wkuhdw ri ehlqj vxffhvvixoo| fkdo0
ohqjhg li lw hyhu surylghv orz txdolw| vhuylfh1 Ehfdxvh ri wklv wkuhdw/ hyhu| lqfxpehqw surylghv
kljk txdolw| vhuylfh lq hyhu| shulrg1 Wkxv/ li wkh pdunhw iru wkh iudqfklvh frqwudfw lv frp0
shwlwlyh hqrxjk/ Dvvxpswlrqv 4 dqg 5 duh vdwlvhg/ dqg frqwhvwdeoh olfhqvlqj ohdgv wr wkh
h!flhqw rxwfrph1
Ilqdoo|/ Sursrvlwlrq 5 pd| eh lqwhusuhwhg dv d uhqhphqw/ qdpho|/ dv dq dujxphqw lq
idyru ri irfxvlqj dwwhqwlrq rq rqh vshflf dwwudfwlyh htxloleulxp1 Wkh lqqlwh jdph zh
ghvfulehg kdv pdq| htxloleuld/ exw rqo| rqh htxloleulxp wkdw uholhv rq vwudwhjlhv wkdw vdwlvi|
wkh dwwudfwlyh surshuwlhv ghvfulehg lq Dvvxpswlrqv 4 dqg 5 deryh1
6151 Wkh Fdvh ri Revhuydeoh exw qrw Yhuldeoh Whfkqrorj|
Lq wklv vxevhfwlrq zh h{whqg wkh dqdo|vlv suhvhqwhg lq wkh suhylrxv vxevhfwlrq wr lqfoxgh wkh
fdvh zkhuh whfkqrorjlfdo fdsdelolwlhv pd| glhu dfurvv upv/ eh revhuydeoh e| wkh uhjxodwru/
exw qrw yhuldeoh lq frxuw1 Wkxv/ wkh uhjxodwru pd| qrw eh deoh wr glvplvv wkh lqfxpehqw
iudqfklvhh xsrq lwv idloxuh wr lqyhvw lq pdlqwdlqlqj lwv whfkqrorjlfdo fdsdelolw|1
Qhyhuwkhohvv/ lw fdq eh yhulhg wkdw Sursrvlwlrq 4 +zklfk hvwdeolvkhg wkh h{lvwhqfh ri d
jrrg htxloleulxp, vwloo krogv/ dqg rqfh dq dgglwlrqdo prqrwrqlflw| dvvxpswlrq lv pdgh/
xqltxhqhvv iroorzv wrr1
Dvvxpswlrq 6 +Ulydo upv* elgv duh prqrwrqh lq wkh lqfxpehqw iudqfklvhh*v
whfkqrorjlfdo fdsdelolw|,1 Iru hyhu| ulydo up /l i elgv iru wkh uljkw wr rshudwh wkh
iudqfklvh djdlqvw dq lqfxpehqw iudqfklvhh zlwk whfkqrorjlfdo fdsdelolw| @Wc wkhq diwhu dq
lghqwlfdo klvwru|/  dovr elgv djdlqvw dq lqfxpehqw iudqfklvhh zlwk whfkqrorjlfdo fdsdelolw|
@	@ W
Dvvxpswlrq 6 fdq eh prwlydwhg e| frqvlghulqj wkh uhjxodwru*v uroh lq dhfwlqj wkh whfk0
qrorjlfdo fdsdelolw| ri ulydo upv dqg wkh lqfhqwlyhv wkdw upv kdyh wr uhyhdo wkhlu wuxh whfk0
49qrorjlfdo fdsdelolwlhv1 Vxssrvh wkdw ulydo upv* vwudwhjlhv duh qrw prqrwrqh lq wkh lqfxpehqw
iudqfklvhh*v whfkqrorjlfdo fdsdelolwlhv1 Ixwxuh ulydo upv fkdoohqjh whfkqrorjlfdoo| dgydqfhg
iudqfklvhhv exw ghfolqh wr fkdoohqjh whfkqrorjlfdoo| lqihulru iudqfklvhhv1 Vxssrvh ixuwkhu wkdw
dv d frqvhtxhqfh ri wklv ehkdylru/ whfkqrorjlfdoo| vxshulru upv ghfolqh wr fkdoohqjh wkh
fxuuhqw lqfxpehqw iudqfklvhh1 Wkh uhjxodwru fdq ryhufrph wklv gl!fxow| e| vrolflwlqj d elg
iurp d whfkqrorjlfdoo| ohvv dgydqfhg up/ ru/ d whfkqrorjlfdoo| vxshulru up fdq suhwhqg wr
kdyh d orzhu whfkqrorjlfdo fdsdelolw| wkdq lw uhdoo| kdv1 Iru wkh vdnh ri vlpsolflw|/ zh uho|
rq Dvvxpswlrq 6 lqvwhdg ri frqvlghulqj d pruh jhqhudo prgho zkhuh wkh uhjxodwru fdq dhfw
ulydo upv* whfkqrorjlfdo fdsdelolwlhv e| vrolflwlqj elgv iurp fhuwdlq upv dqg qrw rwkhuv/ dqg
iudqfklvhhv fdq suhwhqg wr kdyh orzhu whfkqrorjlfdo fdsdelolwlhv +exw qrw kljkhu rqhv,1 Wkh
qh{w h{dpsoh ghprqvwudwhv wkdw xqohvv vxfk d pruh jhqhudo prgho lv frqvlghuhg/ Dvvxpswlrq
6 lv qhfhvvdu| iru rxu uhvxowv1
H{dpsoh 6 +Wkh lpsruwdqfh ri wkh prqrwrqlflw|,1 Wkh h{dpsoh lv vlplodu wr H{dpsoh
51 Lw frqvlghuv d fdvh zkhuh wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo fdsdelolw| xqltxho|
lghqwlhv lw/ wkhuhe| ylrodwlqj dqrq|plw|/ lq vslwh ri wkh idfw wkdw upv fdqqrw eh lghqwlhg
e| wkhlu surshu qdphv1 Vxssrvh wkdw whfkqrorjlfdo surjuhvv vwrsv diwhu wkh uvw shulrg1
Ilupv wkhq pd| kdyh wzr whfkqrorjlfdo fdsdelolwlhv/ kljk @M ' @2 dqg orz @u ' @￿ Vxssrvh
ixuwkhu wkdw h{fhsw iru wkh uvw lqfxpehqw iudqfklvhh zkr glg qrw lqyhvw lq whfkqrorjlfdo
lpsuryhphqw dqg kdv d orz whfkqrorjlfdo fdsdelolw|/ doo rwkhu upv kdyh kljk whfkqrorjlfdo
fdsdelolwlhv1 Vlqfh upv* vwudwhjlhv pd| ghshqg rq wkh lqfxpehqw iudqfklvhh*v whfkqrorjlfdo
fdsdelolw|/ wkh htxloleulxp suroh ri vwudwhjlhv ghvfulehg lq H{dpsoh 5 lv d vxejdph shuihfw
htxloleulxp khuh dv zhoo1 Ulydo up doorz wkh uvw lqfxpehqw iudqfklvhh wr surylgh orz
txdolw| vhuylfh/ exw ghpdqg kljk txdolw| vhuylfh iurp doo rwkhu upv1 Wkxv/ dowkrxjk lw lv
whfkqrorjlfdoo| lqihulru/ wkh uvw lqfxpehqw iudqfklvhh hduqv kljkhu surwv wkdq rwkhu upv
dqg lv wkhuhiruh qhyhu fkdoohqjhg1
Zh kdyh wkh iroorzlqj Sursrvlwlrq/
Sursrvlwlrq 61 Vxssrvh wkdw wkh uhjxodwru iroorzv UU4 dqg UU51 Wkhq/ wkh jdph gh0
vfulehg deryh kdv d jhqhulfdoo| xqltxh vxejdph shuihfw htxloleulxp wkdw vdwlvhv Dvvxps0
wlrqv 4/ 5/ dqg 61 Lq wklv htxloleulxp/ wkh lqfxpehqw iudqfklvhh dozd|v surylghv kljk txdolw|
vhuylfh/ dqg lq hyhu| shulrg lqyhvwv lq pdlqwdlqlqj lwv whfkqrorjlfdo fdsdelolw|1 Lw lv qhyhu
fkdoohqjhg159
59Wkh qrwlrq ri jhqhulflw| lv lghqwlfdo wr wkh rqh xvhg lq wkh vwdwhphqw ri Sursrvlwlrq 5 +l1h1/ wkh iudqfklvhh*v
4:Wkh vwudwhjlhv wkdw vxssruw wklv htxloleulxp duh vlplodu wr wkrvh wkdw vxssruw wkh htxl0
oleulxp ghvfulehg lq Sursrvlwlrq 41 Wkh surriv/ krzhyhu/ duh vrphzkdw glhuhqw1 Ohppd
6 lq wkh Dsshqgl{ vkrzv wkdw Dvvxpswlrq 6 lpsolhv wkdw whfkqrorjlfdoo| vxshulru upv do0
zd|v ghihdw whfkqrorjlfdoo| lqihulru upv/ lqghshqghqwo| ri wkh txdolw| wkh whfkqrorjlfdoo|
lqihulru up kdv surylghg1 Wkxv/ zkhqhyhu wkh lqfxpehqw iudqfklvhh qhjohfwv wr lqyhvw lq
lpsurylqj lwv whfkqrorjlfdo fdsdelolw|/ lw lv fkdoohqjhg e| d ulydo up wkdw srvvhvvhv d ehwwhu
whfkqrorj| dqg vr ghihdwv wkh lqfxpehqw1 Zkhuhdv lq wkh surriv ri Sursrvlwlrqv 4 dqg 5/ wkh
lqfxpehqw iudqfklvhh lqyhvwhg lq lpsurylqj lwv whfkqrorjlfdo fdsdelolw| ehfdxvh wkh uhjxodwru
zrxog kdyh glvplvvhg lw kdg lw grqh rwkhuzlvh/ zkhq whfkqrorjlfdo fdsdelolw| lv qrw yhuldeoh/
wkh lqfxpehqw iudqfklvhh lqyhvwv ehfdxvh rwkhuzlvh/ lw zloo eh rxwelg e| d whfkqrorjlfdoo|
vxshulru ulydo up dqg orvh wkh olfhqvh1
6161 Wkh Fdvh ri Qrq0Revhuydeoh Whfkqrorjlfdo Fdsdelolw|
Zkhq whfkqrorj| lv qrw revhuydeoh/ ohw dorqh yhuldeoh/ wkhq wkh whupv ri wkh iudqfklvh frq0
wudfw fdqqrw eh pdgh wr gluhfwo| ghshqg xsrq lw1 Lq wklv fdvh/ wkh iudqfklvhh pd| qrw lqyhvw
lq uhgxflqj lwv frvw xqohvv lw lv jlyhq wkh dssursuldwh lqfhqwlyh wr gr vr1 Wkh uhjxodwru/ krz0
hyhu/ pd| ghvljq wkh whupv ri wkh iudqfklvh frqwudfw vr wkdw wkh lqfxpehqw iudqfklvhh nhhsv
d odujh iudfwlrq ri lwv frvw vdylqjv/ wkhuhe| surylglqj wkh iudqfklvhh zlwk kljk0srzhuhg
lqfhqwlyhv wr uhgxfh frvw1 Wkh orjlf ri rxu suhylrxv uhvxowv zlwk uhvshfw wr wkh surylvlrq
ri txdolw| vwloo dssolhv/ vr wkdw lq frqwudvw zlwk wkh uhvw ri wkh olwhudwxuh zkhuh lqfhqwlyhv
wr surylgh kljk txdolw| frq lfw zlwk lqfhqwlyhv wr uhgxfh frvw +vhh/ h1j1/ Odrqw dqg Wluroh
+4<<7, dqg wkh uhihuhqfhv wkhuhlq,/ khuh vxfk d frq lfw grhv qrw dulvh1
71 Glvfxvvlrq
7141 Urexvwqhvv zlwk uhvshfw wr Uhjxodwru*v Pdoohdelolw|
Xqghu wkh fxuuhqw uhjxodwru| uhjlph/ lw lv gl!fxow li qrw lpsrvvleoh iru d uhjxodwru| djhqf|
wr frpplw wr dq dfwlrq wkdw lv djdlqvw wkh lqwhuhvw ri uhjxodwhg lqgxvwu| dqg lv edvhg rq
qrq0yhuldeoh lqirupdwlrq1 Hyhq li vxfk frpplwphqw lv srvvleoh/ wkh dvvrfldwhg ohjdo frvwv
wkdw dulvh zkhq wkh uhjxodwru*v ghflvlrq lv fkdoohqjhg lq frxuw duh olnho| wr eh surklelwlyh1
Frqvhtxhqwo|/ lw lv yhu| gl!fxow iru uhjxodwru| djhqflhv wr suhvvxuh uhjxodwhg lqgxvwulhv lqwr
sd|r￿ ￿w +￿>￿, lv jhqhulfdoo| qrw htxdo wr vrph lqwhjhu pxowlsoh ri wkh elg lqfuhphqw p,1
4;surylglqj kljk qrq0frqwudfwleoh txdolw|1 Wkh iudqfklvh elgglqj vfkhph ghvfulehg lq wklv sd0
shu lqfuhdvhv wkh uhjxodwru*v glvfuhwlrq vr wkdw vxfk frpplwphqw lv pdgh srvvleoh1 Wklv
dgglwlrqdo glvfuhwlrqdu| srzhu lv plqlpdo  wkh uhjxodwru vkrxog vwloo eh deoh wr mxvwli| lwv
ghflvlrqv lq frxuw/ exw vkrxog eh khog wr zhdnhu vwdqgdugv ri surri1 Wkh uhjxodwru lv fdoohg
wr h{huflvh mxgjhphqw rqo| lq wkh xqolnho| hyhqw zkhuh wzr upv kdyh vxeplwwhg lghqwlfdo
elgv1 Wkh udulw| ri vxfk vlwxdwlrqv surplvhv wkdw wkh| zloo irfxv wkh sxeolf*v dwwhqwlrq rq wkh
uhjxodwru*v ghflvlrq zklfk zloo ixuwkhu frqvwudlq lw iurp ehkdylqj rssruwxqlvwlfdoo|1 Ixuwkhu0
pruh/ ydulrxv frqvxphu jurxsv pd| dfw dv zdwfkgrjv dqg/ xsrq revhuydwlrq ri orz txdolw|
vhuylfh/ dsso| suhvvxuh rq wkh uhjxodwru wr pdnh lw frpprqo| nqrzq wkdw lw zloo khqfhiruwk
uhvroyh wlhv lq idyru ri ulydo upv15: Wr d ehqhyrohqw uhjxodwru/ wklv dgghg glvfuhwlrq idflol0
wdwhv dq hdvlo| mxvwldeoh zd| ri glvplvvlqj lqfxpehqw iudqfklvhhv zkr surylghg orz txdolw|
vhuylfh1 Diwhu doo/ hyhq li lw lv qrw yhuldeoh/ wkh idfw wkdw wkh lqfxpehqw iudqfklvhh surylghg
orz txdolw| vhuylfh lv revhuydeoh/ dqg d ulydo up zkr lv zloolqj wr rshudwh wkh iudqfklvh
xqghu wkh vdph frqglwlrqv dqg lv zloolqj wr sd| iru wklv uljkw dv pxfk dv wkh lqfxpehqw lv/
lv uhdglo| dydlodeoh1
Xqghu vr0fdoohg gluhfw ru frppdqg dqg frqwuro uhjxodwlrq/ lqfuhdvlqj wkh uhjxodwru*v
glvfuhwlrq vr wkdw lw fdq glvplvv wkh iudqfklvhh dw zloo lv qrw olnho| wr eh dv urexvw djdlqvw
uhjxodwru| fdswxuh1 Vxssrvh iru h{dpsoh wkdw dv irupxodwhg/ wkh ghwdlov ri wkh iudqfklvh
frqwudfw surprwh h!flhqf| +l1h1/ UU4 lv vdwlvhg, exw wkh lqfxpehqw uhjxodwru pd| eh vxemhfw
wr uhjxodwru| fdswxuh1 Lw pd| idlo wr glvplvv wkh lqfxpehqw iudqfklvhh xsrq revhuydwlrq ri
orz txdolw| vhuylfh zlwk d fhuwdlq/ frpprqo| nqrzq/ suredelolw| f 	R	15; Xqghu gluhfw
uhjxodwlrq/ d kljk hqrxjk R lpsolhv wkdw lqfxpehqw iudqfklvhhv zloo surylgh orz txdolw|
vhuylfh1 Krzhyhu/ xqghu wkh iudqfklvh elgglqj vfkhph zh sursrvh/ li frqvxphu jurxsv duh
zloolqj wr fryhu wkh elgglqj frvwv ri d ulydo up/ d ulydo up zkr qrwlfhv wkdw orz txdolw|
vhuylfh lv surylghg e| wkh lqfxpehqw iudqfklvhh pd| vwloo fkdoohqjh wkh lqfxpehqw iru wkh
5:Wkh hylghqfh suhvhqwhg lq Ehvoh| dqg Frdwh +4<<<, wkdw vkrzhg wkdw hohfwulflw| sulfhv duh rq dyhudjh
orzhu lq vwdwhv zkhuh uhjxodwruv vwdqg iru sxeolf hohfwlrq wkdq lq vwdwhv zkhuh wkh| duh dssrlqwhg vxjjhvwv
wkdw wkh sxeolf pd| zhoo dfw dv dq h￿hfwlyh ￿zdwfkgrj￿ djdlqvw uhjxodwru| fdswxuh1
5;Wklv glvwlqfwlrq ehwzhhq wkh h!flhqf| ri wkh uxohv rq wkh rqh kdqg dqg wkh h￿hfwlyhqhvv ri uxoh hqirufh0
phqw rq wkh rwkhu lv vwdqgdug lq wkh olwhudwxuh1 Shukdsv ehfdxvh yhuli|lqj d grfxphqw +wkh uxohv,/ pd| eh
hdvlhu wkdq yhuli|lqj wkh vwdwh ri wkh zruog +hqirufhphqw,/ wkh olwhudwxuh w|slfdoo| dvvxphv wkdw wkh h!flhqf|
ri uxohv pd| eh hdvlhu wr hqvxuh wkdq h￿hfwlyh hqirufhphqw1 Vhh Od￿rqw dqg Wluroh +4<<7/ fk1 48, dqg wkh
uhihuhqfhv wkhuhlq1
4<uljkw wr rshudwh wkh olfhqvh15< Hyhq li d wlh rffxuv dqg wkh uhjxodwru uhvroyhv wkh wlh lq
idyru ri wkh lqfxpehqw iudqfklvhh/ wkh lqfxpehqw iudqfklvhh vwloo kdv wr sd|/ zkhuhdv xqghu
gluhfw uhjxodwlrq lw zrxog qrw1 Ixuwkhupruh/ dqwlflsdwlqj wklv/ wkh lqfxpehqw iudqfklvhh pd|
surylgh kljk txdolw| vhuylfh lq rughu wr suhyhqw vxfk fkdoohqjhv iurp rffxuulqj lq wkh uvw
sodfh1
Wkh suhylrxv dujxphqw lq idyru ri frqwhvwdeoh olfhqvlqj fdq eh hdvlo| irupdol}hg dqg
lqfrusrudwhg lqwr wkh prgho1 Wkh qh{w dujxphqw/ zkloh shukdsv qrw dq| ohvv lpsruwdqw ru
ydolg/ lv pruh gl!fxow wr h{solflwo| irupdol}h zlwkrxw lqwurgxflqj vljqlfdqw fkdqjhv wr wkh
prgho1 Gxh wr iuhh0ulghu sureohpv/ lw lv gl!fxow iru frqvxphuv/ dv d jurxs/ wr vxshuylvh
uhjxodwruv wkdw dexvh wkhlu glvfuhwlrqdu| srzhu1 Wkh dgydqwdjh ri frqwhvwdeoh olfhqvlqj
frpsduhg wr gluhfw uhjxodwlrq lv wkdw xqghu wkh iruphu/ wkh ulydo up fdq khos rujdql}h
frqvxphu uhvlvwdqfh vr dv wr plwljdwh wkh iuhh0ulghu sureohp phqwlrqhg deryh1 Lq dgglwlrq/
w k hs u h v h q f hr idf o h d ud o w h u q d w l y hp d |p d n hu h v l v w d q f hp r u hh  h f w l y hu h o d w l y hw rw k hf d v h
zkhuh qr vxfk dowhuqdwlyh h{lvwv dv lv wkh fdvh xqghu gluhfw uhjxodwlrq1
7151 Urexvwqhvv zlwk uhvshfw wr Xqfhuwdlqw|
Wkh uhvxow wkdw lq wkh htxloleulxp zh ghvfuleh lq Sursrvlwlrq 6/ wkh vdph lqfxpehqw iudq0
fklvhh uhwdlqv wkh olfhqvh iruhyhu klqjhv rq wkh idfw wkdw zh prgho whfkqrorjlfdo surjuhvv dv d
ghwhuplqlvwlf surfhvv1 Wkh edvlf prgho ghvfulehg lq Vhfwlrq 5 fdq eh h{sdqghg wr lqfrusr0
udwh xqfhuwdlqw| derxw wkh xqghuo|lqj hqylurqphqw/ dqg khqfh dovr derxw wkh ixwxuh whupv
ri wkh iudqfklvh frqwudfw/ derxw wkh whfkqrorjlfdo fdsdelolw| ri ixwxuh ulydov/ dqg derxw wkh
uhwxuq wr lqyhvwphqw lq lpsurylqj wkh whfkqrorjlfdo fdsdelolw| ri wkh lqfxpehqw iudqfklvhh1
Zh zrxog qhhg wr prgli| UU4c exw rxu pdlq uhvxowv zrxog uhpdlq txdolwdwlyho| xqfkdqjhg1
Wkh lqfxpehqw iudqfklvhh zrxog uhwdlq wkh olfhqvh iru d orqj shulrg ri wlph udwkhu wkdq
iruhyhu/ dqg surylglqj orz txdolw| vhuylfh zrxog lpso| wkdw wkh lqfxpehqw iudqfklvhh lv yhu|
olnho|/ dv rssrvhg wr fhuwdlq/ wr eh fkdoohqjhg dqg uhsodfhg1 Wr vxssruw wklv qhz htxloleulxp/
UU4 zrxog kdyh wr eh prglhg wr lqfrusrudwh wkh lqfxpehqw iudqfklvhh*v h{shfwdwlrqv derxw
ixwxuh fkdqjhv lq wkh xqghuo|lqj hqylurqphqw dqg derxw wkh whupv ri wkh iudqfklvh frqwudfw
5<Pruhryhu/ li wkh frvw ri elgglqj lv vpdoo uhodwlyh wr wkh elgglqj lqfuhphqw/ vr wkdw wkh qhw jdlq iurp
rewdlqlqj wkh olfhqvh wdnlqj lqwr dffrxqw wkh sulfh sdlg dqg wkh suredelolw| ri zlqqlqj lv odujhu wkdq wkh
frvw ri elgglqj/ ulydo ￿upv zloo eh zloolqj wr elg djdlqvw wkh lqfxpehqw iudqfklvhh hyhq li wkhlu frvwv duh qrw
fryhuhg e| frqvxphu jurxsv1
53lq vxfk d zd| wkdw wkh iroorzlqj wzr frqglwlrqv duh vdwlvhg= +4, dv orqj dv wkh lqfxpehqw
iudqfklvhh frqwlqxhv wr lqyhvw lq whfkqrorjlfdo lpsuryhphqw/ wkh olnholkrrg wkdw d whfkqrorj0
lfdoo| vxshulru ulydo up dsshduv uhpdlqv vpdoo> dqg +5, wkh olnholkrrg wkdw dw dq| srlqw lq
wlph/ wkh ulydo up kdv d whfkqrorjlfdo fdsdelolw| wkdw lv htxdo wr wkdw ri wkh lqfxpehqw iudq0
fklvhh*v lv kljk1 Wkh uvw frqglwlrq/ zklfk pd| eh lqwhusuhwhg dv lpso|lqj wkh gl!fxow| ri
dfklhylqj h{fhswlrqdo whfkqrorjlfdo dgydqfhphqwv/ lv uhtxluhg wr hqvxuh wkdw wkh lqfxpehqw
iudqfklvhh lqghhg uhwdlqv wkh olfhqvh iru d orqj hqrxjk shulrg ri wlph1 Wkh vhfrqg frqglwlrq/
zklfk pd| eh lqwhusuhwhg dv lpso|lqj frqvlghudeoh whfkqrorjlfdo vslooryhuv/ lv uhtxluhg lq ru0
ghu wr glvflsolqh wkh lqfxpehqw iudqfklvhh1 Xqohvv lw lv vdwlvhg/ lqfxpehqw iudqfklvhhv pd|
eh whpswhg wr wu| dqg fdslwdol}h rq wkhlu whfkqrorjlfdo dgydqwdjh e| surylglqj orz txdolw|
vhuylfh1
7161 Vxqn Frvwv/ wkh Wudqvihudelolw| ri Lqyhvwphqw/ dqg Dvvhw Vshflflw|
Zlooldpvrq*v +4<:9, pdlq fulwlflvp ri wkh Fklfdjr Vfkrro dssurdfk wr iudqfklvh elgglqj
frqfhuqv zkdw kh fodlphg zdv lwv idfloh glvplvvdo ri wkh uhodwhg lvvxhv ri vxqn frvwv/ wkh
lqfhqwlyhv wr lqyhvw/ wkh wudqvihudelolw| ri lqyhvwphqw dqg dvvhw vshflflw|1 Wkh edvlf sureohp
lv dv iroorzv1 Vxssrvh wkdw wkh lqfxpehqw iudqfklvhh kdv wr lqfxu d odujh luuhyhuvleoh frvw lq
rughu wr rshudwh wkh iudqfklvh1 Wklv jlyhv wkh lqfxpehqw iudqfklvhh d fohdu dgydqwdjh ryhu lwv
ulydov vlqfh lq wkh elgglqj vwdjh/ srwhqwldo ulydo upv kdyh wr frqvlghu wkhlu ixwxuh shu0shulrg
surwv dv zhoo dv wkh uhtxluhg luuhyhuvleoh frvwv/ zkhuhdv wkh lqfxpehqw iudqfklvhh/ iru zkrp
wkhvh frvwv duh vxqn/ rqo| kdv wr frqvlghu lwv ixwxuh shu0shulrg surwv1 Wklv dv|pphwu|
ehwzhhq wkh lqfxpehqw dqg lwv ulydo pd| jlyh ulvh wr vhyhudo w|shv ri lqh!flhqflhv= Iluvw/
wkh suhvhqfh ri vxqn frvwv eldvhv wkh elgglqj lq idyru ri wkh lqfxpehqw iudqfklvhh zkr pd|
rxwelg lwv ulydov lq vslwh ri ehlqj ohvv surgxfwlyho| h!flhqw dqg h{shfwlqj orzhu surwv1
Vhfrqg/ lqfxpehqw iudqfklvhhv pd| xqghu0lqyhvw lq fdslwdo htxlsphqw iru ihdu wkh| zloo qrw
eh deoh wr uhfdswxuh wkhlu lqyhvwphqw zkhq wkh| duh uhsodfhg1 Dqg wklug/ wkh vxqn frvwv
pd| kdyh wr eh lqfxuuhg djdlq dqg djdlq dv wkh lqfxpehqw iudqfklvhh lv uhsodfhg/ zklfk lv
vrfldoo| zdvwhixo1
Uhjduglqj wkh uvw sureohp/ lw lv srvvleoh wr uhvwruh wkh elgglqj sdulw| ehwzhhq wkh
lqfxpehqw iudqfklvhh dqg ulydo upv e| frpshqvdwlqj upv iru wkhlu fdslwdo lqyhvwphqwv1 D
zd| wr gr wklv lv wr uhtxluh wkh vxffhvvixo ulydo wr sd| wkh ghihdwhg lqfxpehqw dq dprxqw
htxdo wr wkh hvwlpdwhg ydoxh ri wkh fdslwdo vwrfn lqyroyhg1 Dowhuqdwlyho|/ lq pdq| fdvhv
54wkh vwdwh lv ru fdq eh pdgh wkh rzqhu ri doo fdslwdo htxlsphqw163 Lw lv dovr lpsruwdqw wr
hpskdvl}h wkdw hyhq li elgglqj sdulw| lv ylrodwhg/ wkhq dv orqj dv wklv ylrodwlrq lv qrw vr odujh
dv wr holplqdwh doo hhfwlyh frpshwlwlrq dqg ghvwur| wkh lqfxpehqw iudqfklvhh*v lqfhqwlyhv wr
surylgh kljk txdolw| vhuylfh/ d vx!flhqwo| whfkqrorjlfdoo| vxshulru ulydo pd| vwloo rxwelg wkh
lqfxpehqw iudqfklvhh1
Ghpvhw} +4<9;, dqg Srvqhu +4<:5, dqwlflsdwhg wkh vhfrqg srlqw deryh e| ghvfulelqj ydu0
lrxv zd|v dffruglqj wr zklfk lqfxpehqw iudqfklvhhv fdq eh frpshqvdwhg iru wkhlu fdslwdo
lqyhvwphqwv/ dqg wkh wklug srlqw e| uhpdunlqj wkdw lqfxpehqw iudqfklvhh*v fdslwdo lqyhvw0
phqwv fdq eh wudqvihuuhg iurp rqh lqfxpehqw iudqfklvhh wr wkh qh{w wr plqlpl}h vrfldo
lqh!flhqf|1 Krzhyhu/ Zlooldpvrq +4<:9, srlqwhg wr wkh gl!fxowlhv dvvrfldwhg zlwk wkhvh
vfkhphv hvshfldoo| zkhq fdslwdo lqyhvwphqwv duh kljko| vshflf164 Kh frqfoxghg wkdw lq
wkrvh lqgxvwulhv zkhuh dvvhwv duh jhqhudoo| ohvv vshflf vxfk dv orfdo vhuylfh dluolqhv/ srvwdo
gholyhu|/ dqg wuxfnlqj/ iudqfklvh elgglqj pd| eh d vdwlvidfwru| vroxwlrq/ exw lq rwkhu lqgxv0
wulhv vxfk dv xwlolw| vhuylfhv +jdv/ zdwhu/ hohfwulflw|/ whohskrqh,/ gluhfw uhjxodwlrq lv olnho| wr
shuirup dw ohdvw dv zhoo dv iudqfklvh elgglqj1
Dq lqvljkw wkdw fdq eh jdlqhg iurp rxu dssurdfk lv wkdw dorqj wkh htxloleulxp sdwk/ wkh
lqfxpehqw iudqfklvhh pd| +h!flhqwo|, uhwdlq wkh olfhqvh iru orqj shulrgv ri wlph1 Wkxv/ wkh
odvw wzr sureohpv deryh qhhg qrw lpso| juhdw orvvhv ri vrfldo zhoiduh1
Ilqdoo|/ lq vrph fdvhv/ wkh sureohpv fdxvhg e| vxqn frvwv ru dvvhw vshflflw| pd| eh vr
ryhuzkhoplqj wkdw rxu dssurdfk pd| qrw eh dssolfdeoh1 Krzhyhu/ zh eholhyh wkdw lq pdq|
fdvhv/ frqwhvwdeoh olfhqvlqj zloo jhqhudwh h!flhqw rxwfrphv dv orqj dv wkh edvlf dujxphqw
pdgh khuh lv dssursuldwho| prglhg wr w wkh sduwlfxodu flufxpvwdqfhv ri hyhu| fdvh1
81 Frqfoxvlrq
Wkh dqdo|vlv suhvhqwhg khuh dujxhv iru wkh srwhqwldo ehqhwv ri frqwhvwdeoh olfhqvlqj lq
qdwxudo prqrsro| hqylurqphqwv zkhuh txdolw| lv revhuydeoh exw qrw yhuldeoh1 Zh vkrxog
hpskdvl}h wkdw rxu sxusrvh lv qrw wr ghihqg pdunhwv djdlqvw uhjxodwlrq/ exw udwkhu wr
63Vhh Vfkpdohqvhh +4<:<, dqg wkh uhihuhqfhv wkhuhlq iru ghvfulswlrqv ri fdvhv zkhuh wklv zdv grqh lq
sudfwlfh1
64Zlooldpvrq +4<:9, dovr hoderudwhg rq wkh gl!fxowlhv ri fruuhfwo| phdvxulqj fdslwdo lqyhvphqwv1 Wkhvh
frqfhuqv srvh ohvv ri d sureohp li ￿upv duh dssur{lpdwho| ulvn qhxwudo dqg wkh uhjxodwru revhuyhv dq dssur{0
lpdwho| xqeldvhg vljqdo derxw wkh iudqfklvhh*v fdslwdo lqyhvwphqw1
55frqvlghu d srvvleoh uhirup ri uhjxodwru| srolf| lq d gluhfwlrq wkdw fdoov iru pruh frpshwlwlrq
wrjhwkhu zlwk d olwwoh pruh glvfuhwlrq rq sduw ri wkh uhjxodwru1 Zh krsh wkdw uhiudplqj
wkh dujxphqw ehwzhhq wkh Fklfdjr dssurdfk dqg Zlooldpvrq +4<:9, lq wkh frqwh{w ri wkh
djhqgd ri wkh lqfrpsohwh0frqwudfw dssurdfk wr sxeolf ghflvlrq pdnlqj +Odrqw dqg Wluroh/
4<<7/ s1 8<7, khosv foduli| vrph ri wkh edvlf lghdv dqg vxjjhvwv vrph gluhfwlrqv iru ixuwkhu
uhvhdufk1
56Dsshqgl{
S u r r ir iS u r s r v l w l r q4 1Uhfdoo wkdw wkh vwdwhphqw elg K vkrxog eh lqwhusuhwhg dv elg
wkh kljkhvw lqwhjhu pxowlsoh ri 6 vpdoohu ru htxdo wr K Frqvlghu wkh iroorzlqj suroh ri
vwudwhjlhv= Wkh lqfxpehqw iudqfklvhh surylghv kljk txdolw| vhuylfh lq hyhu| shulrg1 Zkhqhyhu
fkdoohqjhg/ dq lqfxpehqw iudqfklvhh wkdw kdv dozd|v surylghg kljk txdolw| vhuylfh pdwfkhv
dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg vxp ri sd|rv iurp surylglqj kljk txdolw|









dZ|n￿ E@|n￿c^ M  S￿o
Lq fdvh d kljkhu elg lv vxeplwwhg/ wkh lqfxpehqw iudqfklvhh ghfolqhv wr elg1 Dq lqfxpehqw
iudqfklvhh wkdw kdv surylghg orz txdolw| vhuylfh lq wkh odvw shulrg uhvsrqgv wr dq| fkdoohqjh








dZ|n￿ E@|n￿c^ M  S￿o  6
e| elgglqj wkh vpdoohvw lqwhjhu pxowlsoh ri 6 deryh lw/ dqg ghfolqhv wr uhvsrqg wr kljkhu elgv1
Ulydo upv* vwudwhjlhv duh dv iroorzv1 Li wkh lqfxpehqw iudqfklvhh surylghg orz txdolw| vhuylfh
lq dq| shulrg |c wkhq wkh ulydo up wkdw dsshduv dw wkh hqg ri shulrg | elgv dq dprxqw wkdw lv
htxdo wr wkh glvfrxqwhg vxp ri sd|rv iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri
elgglqj dv zhoo dv pdlqwdlqlqj whfkqrorjlfdo fdsdelolw| lqwr dffrxqw1 Ulydo upv ghfolqh wr
elg rwkhuzlvh1 Qrwh wkdw dorqj wkh htxloleulxp sdwk/ lqfxpehqw iudqfklvhhv dozd|v surylgh
kljk txdolw| vhuylfh dqg duh qhyhu fkdoohqjhg1
Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 Wkh wlh0euhdnlqj uxoh
hpsor|hg e| wkh uhjxodwru lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv lpphgldwho| uhsodfhg li
lw hyhu surylghv orz txdolw| vhuylfh1 UU4 lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv vx!flhqwo|
iruzdug orrnlqj wr suhihu wkh glvfrxqwhg vxp ri sd|rv dvvrfldwhg zlwk frqwlqxlqj wr surylgh
kljk txdolw| vhuylfh wr wkh sd|r lw frxog jhw e| ghyldwlqj dqg surylglqj orz txdolw| vhuylfh1
Lw lv vwudljkwiruzdug wr yhuli| wkdw ulydo upv* vwudwhjlhv duh rswlpdo dv zhoo1
S u r r ir iS u r s r v l w l r q5 1Wkh surri iroorzv iurp wkh qh{w wzr ohppdv1
Ohppd 41 Jhqhulfdoo|/ lq hyhu| vxejdph shuihfw htxloleulxp/ dq lqfxpehqw iudqfklvhh lv
vxffhvvixoo| fkdoohqjhg dqg uhsodfhg dw wkh hqg ri dq| shulrg lq zklfk lw surylghg orz txdolw|
vhuylfh1
57Surri1 Il{ d vxejdph shuihfw htxloleulxp +VSH,1 Vxssrvh wkdw dw vrph shulrg |/w k h
lqfxpehqw iudqfklvhh/ ghqrwhg c surylghg orz txdolw| vhuylfh1 Ghqrwh wkh ulydo up wkdw
dsshduv dw wkh hqg ri wkh shulrg e| 1 Ghqrwh wkh VSH glvfrxqwhg vxp ri sd|rv wkh
lqfxpehqw iudqfklvhh h{shfwv wr jhw iurp shulrg | nrqzdugv li lw vxffhhgv lq ghwhuulqj ru
ghihdwlqj wkh fkdoohqjhu lq shulrg | e| Z￿
|n￿ Vlploduo|/ ohw Z
￿
|n￿ ghqrwh wkh VSH glvfrxqwhg
vxp ri sd|rv wkdw wkh ulydo up lq shulrg | h{shfwv wr jhw iurp shulrg | nrqzdugv li lw
vxffhhgv lq zlqqlqj wkh olfhqvh1 Qrwh wkdw vlqfh wkh lqfxpehqw iudqfklvhh lq shulrg | n





Zh vkrz wkdw Z
￿
|n￿  Z￿
|n￿ Qrwh wkdw lq wklv fdvh/ vlqfh wkh uhjxodwru*v wlh0euhdnlqj uxoh
idyruv wkh ulydo up / wklv lpsolhv wkdw  fdq ghihdw wkh lqfxpehqw iudqfklvhh e| elgglqj
qr pruh wkdq wkh kljkhvw lqwhjhu pxowlsoh ri 6 v p d o o h ur uh t x d ow r ￿
￿n>Z￿
|n￿ dqg jhqhulfdoo|
rewdlq d srvlwlyh sd|r1 Wkhuhiruh/ li Z
￿
|n￿  Z￿
|n￿c wkhq  zloo vxffhvvixoo| fkdoohqjh dqg
uhsodfh wkh lqfxpehqw iudqfklvhh  lq wkh VSH1
Zh vkrz wkdw wkhuh lv d vwudwhj| iru  xqghu zklfk Z
￿
|n￿  Z￿
|n￿ Lq d VSH/ vlqfh elgglqj
lv frvwo|/ li d elg lv vxeplwwhg/ wkhq lw lv vxffhvvixo1 Zh fdq wkhuhiruh glvwlqjxlvk ehwzhhq
w k hi r o o r z l q jw z rf d v h v =+ 4 ,W k h u hh { l v w vv r p hs h u l r gA  | zkhuh dorqj wkh VSH sdwk/  lv
rxwelgghq dqg orvhv wkh iudqfklvh/ dqg +5,  lv qhyhu rxwelgghq rq wkh VSH sdwk diwhu dqg
lqfoxglqj shulrg |1
Frqvlghu fdvh +4, uvw1 Vlqfh li A ' |c wkhq dorqj wkh VSH sdwk  rxwelgv  dw |c zh
pd| dvvxph wkdw A:| Qrz/  nqrzv wkdw li lw uhwdlqv wkh olfhqvh xs wr shulrg A /w k h q
vwduwlqj iurp shulrg A rqzdugv/ lw fdq h{shfw d odujhu ru htxdo ixwxuh glvfrxqwhg vxp ri
sd|rv wkdq  ehfdxvh lw fdq surylgh wkh vdph txdolw| vhuylfh dv  grhv lq shulrg A dqg lw
pd| uhwdlq wkh olfhqvh diwhu A dv zhoo1 Wkhuhiruh/ li fkdoohqjhg dw wkh hqg ri shulrg A  /
 zrxog eh zloolqj wr elg dw ohdvw dv pxfk dv  zrxog lq rughu wr uhwdlq wkh olfhqvh1 E|
Dvvxpswlrq 4/ wkh ulydo up wkdw dsshduv lq shulrg A  h{shfwv d ixwxuh glvfrxqwhg sd|r
wkdw ghshqgv rqo| rq krz lw lwvhoi shuirupv zkloh lw krogv wkh iudqfklvh1 Lq sduwlfxodu/ lw lv
lqglhuhqw ehwzhhq elgglqj djdlqvw  ru  Frqvhtxhqwo|/ wkh ulydo up wkdw dsshduv lq shulrg
A   zloo +vxffhvvixoo|, rxwelg  rqo| li lw zloo dovr vxffhvvixoo| rxwelg  Wkhuhiruh/ lw pxvw
eh wkh fdvh wkdw Z
￿
A3￿  Z￿




A32 Uhshdwlqj wkh vdph dujxphqw A | pruh wlphv/ lpsolhv wkdw lw pxvw dovr




58Frqvlghu qrz fdvh +5,1 E| dvvxpswlrq/  lv qrw rxwelgghq dorqj wkh VSH sdwk1 Lq
sduwlfxodu/ rq wkh VSH sdwk/  krogv wkh iudqfklvh lq shulrg | n & n  Vxssrvh qrz wkdw 
rxwelgv  lq shulrg | dqg wkhq dgrswv wkh vdph vwudwhj| wkdw  xvhv iurp wlph |nrqzdugv1
Li  vxuylyhv xqfkdoohqjhg wr shulrg |n& nc wkhq vlqfh lw dgrswhg *v vwudwhj|/ wkh sod|huv*




|n&n￿1 Wkh edfnzdugv lqgxfwlrq dujxphqw suhvhqwhg lq fdvh +4, deryh fdq eh
wkhq uh0dssolhg wr lpso| wkdw Z
￿
|n￿ ' Z￿
|n￿ Wkhuhiruh/ wr frpsohwh wkh surri ri wkh ohppd/
zh pxvw vkrz wkdw  zloo lqghhg qrw eh fkdoohqjhg ehwzhhq shulrgv |ndqg |n& Wklv wrr
lv vkrzq e| edfnzdugv lqgxfwlrq1 Frqvlghu shulrg | n &c dqg vxssrvh wkdw  kdv qrw ehhq
fkdoohqjhg ehwzhhq shulrgv | ndqg | n &   Li  ghihdwv wkh ulydo up dw | n &c wkhq/
ehfdxvh ri wkh sod|huv* erxqghg uhfdoo/ lw fdq h{shfw wr eh wuhdwhg qr zruvh wkdq  zrxog
wkhuhdiwhu/ dqg wkxv Z
￿
|n&n￿ ' Z￿
|n&n￿1  zrxog wkhuhiruh eh zloolqj wr elg dv pxfk dv  zrxog
lq rughu wr ghihdw wkh ulydo up dw | n & E| Dvvxpswlrq 4/ wkh ulydo up wkdw dsshduv lq
shulrg | n & h{shfwv d ixwxuh glvfrxqwhg sd|r wkdw ghshqgv rqo| rq krz lw lwvhoi shuirupv
zkloh rshudwlqj wkh iudqfklvh1 Lq sduwlfxodu/ lw lv lqglhuhqw ehwzhhq elgglqj djdlqvw  ru 
E| dvvxpswlrq/ rq wkh VSH sdwk/ wkh ulydo up dw | n & uhiudlqhg iurp elgglqj djdlqvw c
wkhuhiruh/ lw pxvw dovr uhiudlq iurp elgglqj djdlqvw 1 Exw wklv lpsolhv wkdw  dqg  h{shfw wkh




w k hv d p hd u j x p h q w& pruh wlphv lpsolhv wkdw  zrxog qrw eh fkdoohqjhg dq|wlph ehwzhhq
shulrgv | ndqg | n &65
Ohppd 51 Jhqhulfdoo|/ lq hyhu| vxejdph shuihfw htxloleulxp/ dq lqfxpehqw iudqfklvhh lv
qrw fkdoohqjhg +ru uhsodfhg, dw wkh hqg ri d shulrg lq zklfk lw surylghg kljk txdolw| vhuylfh1
Surri1 Wkh surri lv vlplodu wr wkh surri ri wkh suhylrxv ohppd1 Il{ d vxejdph shuihfw
htxloleulxp +VSH, dqg d wlph | Uhfdoo wkh ghqlwlrqv ri Z￿
|n￿ dqg Z
￿
|n￿ iurp wkh surri ri
wkh suhylrxv ohppd1 Vxssrvh wkdw frqwudu| wr zkdw lv fodlphg/ wkh lqfxpehqw iudqfklvhh 
dw | lv vxffhvvixoo| fkdoohqjhg dqg uhsodfhg e| d ulydo up  dw wkh hqg ri d shulrg zkhuh lw
surylghg kljk txdolw| vhuylfh1 E| dvvxpswlrq/ wkh lqfxpehqw iudqfklvhh dw | lv idyruhg e|
65Wkh dujxphqw ehduv d vxshu￿fldo uhvhpeodqfh wr M￿klho +4<<8, dqg M￿klho dqg Progrydqx +4<<8,1K r z 0
hyhu/ rxu dujxphqw lv gl￿huhqw1 Dprqj rwkhu wklqjv/ wkh dvvxpswlrq ri erxqghg uhfdoo/ e| lwvhoi/ lv qrw
vx!flhqw iru rxu uhvxow/ dqg/ zkloh lq M￿klho +4<<8, dqg M￿klho dqg Progrydqx +4<<8, wkh sod|huv* iruhfdvwv
ru ehkdylru vwudwhjlhv/ uhvshfwlyho|/ duh klvwru|0lqghshqghqw/ wklv lv reylrxvo| qrw wkh fdvh khuh1
59wkh uhjxodwru*v wlh0euhdnlqj uxoh1 Wkhuhiruh wkh idfw wkdw  lv vxffhvvixoo| fkdoohqjhg lpsolhv
wkdw lw pxvw eh wkh fdvh wkdw Z
￿
|n￿ :Z ￿
|n￿ Zh vkrz wkdw wklv fdqqrw eh dqg rewdlq d
frqwudglfwlrq1 Wkh surri lv lghqwlfdo wr wkh rqh jlyhq lq wkh suhylrxv ohppd zlwk wkh urohv
ri  dqg  uhyhuvhg1
Surri ri Sursrvlwlrq 61 Wkh surri lv vlplodu wr wkh surri ri Sursrvlwlrqv 4 dqg 51 Zh uvw
ghvfuleh wkh vxejdph shuihfw htxloleulxp dqg wkhq suryh wkdw lw lv jhqhulfdoo| xqltxh1 Uhfdoo
wkdw wkh vwdwhphqw elg K vkrxog eh lqwhusuhwhg dv elg wkh kljkhvw lqwhjhu pxowlsoh ri 6
vpdoohu ru htxdo wr K Frqvlghu wkh iroorzlqj suroh ri vwudwhjlhv= Wkh lqfxpehqw iudqfklvhh
surylghv kljk txdolw| vhuylfh lq hyhu| shulrg/ dqg lq hyhu| shulrg/ lqyhvwv lq pdlqwdlqlqj
lwv whfkqrorjlfdo frpshwlwlyhqhvv1 Zkhqhyhu fkdoohqjhg/ dq lqfxpehqw iudqfklvhh wkdw kdv
dozd|v surylghg kljk txdolw| vhuylfh pdwfkhv dq| elg wkdw lv htxdo ru ehorz wkh glvfrxqwhg
vxp ri sd|rv iurp surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj dv zhoo dv wkh








dZ|n￿ E@|n￿c^ M  S|n￿o
Lq fdvh d kljkhu elg lv vxeplwwhg/ wkh lqfxpehqw iudqfklvhh ghfolqhv wr elg1 Dq lqfxpehqw
iudqfklvhh wkdw kdv surylghg orz txdolw| vhuylfh lq wkh odvw shulrg uhvsrqgv wr dq| fkdoohqjh








dZ|n￿ E@|n￿c^ M  S|n￿o  6
e| elgglqj wkh vpdoohvw lqwhjhu pxowlsoh ri 6 deryh lw/ dqg ghfolqhv wr uhvsrqg wr kljkhu elgv1
Ulydo upv* vwudwhjlhv duh dv iroorzv1 Ulydov wkdw kdyh wkh vdph whfkqrorjlfdo fdsdelolw| dv
wkh lqfxpehqw iudqfklvhh elg dq dprxqw wkdw lv htxdo wr wkh glvfrxqwhg vxp ri sd|rv iurp
surylglqj kljk txdolw| vhuylfh wdnlqj wkh frvw ri elgglqj dv zhoo dv wkh frvw ri pdlqwdlqlqj
whfkqrorjlfdo frpshwlwlyhqhvv lqwr dffrxqw li wkh lqfxpehqw surylghg orz txdolw| vhuylfh/ dqg
ghfolqh wr elg rwkhuzlvh1 Ulydov zlwk vxshulru whfkqrorjlhv elg 6 deryh wkdw +dqg zlq wkh
olfhqvh lq htxloleulxp,1 Dorqj wkh htxloleulxp sdwk/ lqfxpehqw iudqfklvhhv dozd|v surylgh
kljk txdolw| vhuylfh dqg lqyhvw lq lpsurylqj wkhlu whfkqrorjlfdo fdsdelolw|1 Wkh| duh qhyhu
uhsodfhg1
Lw lv hdv| wr yhuli| wkdw wklv lv lqghhg d vxejdph shuihfw htxloleulxp1 Li wkh lqfxpehqw
iudqfklvhh hyhu surylghv orz txdolw| vhuylfh/ wkhq d ulydo up/ wkdw lv dw ohdvw dv htxdoo|
5:whfkqrorjlfdoo| dgydqfhg/ elgv iru wkh olfhqvh dqg zlqv vlqfh lw lv idyruhg e| wkh uhjxodwru*v
wlh0euhdnlqj uxoh1 Li wkh lqfxpehqw iudqfklvhh hyhu idlov wr lqyhvw lq lpsurylqj lwv whfkqrorjl0
fdo fdsdelolw|/ wkhq d whfkqrorjlfdoo| vxshulru ulydo up dsshduv/ rxwelgv wkh lqfxpehqw dqg
zlqv wkh olfhqvh1 UU4 lpsolhv wkdw wkh lqfxpehqw iudqfklvhh lv vx!flhqwo| iruzdug orrnlqj
wr suhihu wkh glvfrxqwhg vxp ri sd|r dvvrfldwhg zlwk frqwlqxlqj wr surylgh kljk txdolw|
vhuylfh dqg lqyhvwlqj lq lpsurylqj lwv whfkqrorjlfdo fdsdelolw|/ wr wkh sd|r lw frxog jhw e|
ghyldwlqj dqg surylglqj orz txdolw| vhuylfh/ ru idlolqj wr lqyhvw lq lpsurylqj lwv whfkqrorjlfdo
fdsdelolw|1
Wkh surri ri xqltxhqhvv iroorzv iurp wkh qh{w ohppd1
Ohppd 61 Lq hyhu| vxejdph shuihfw htxloleulxp/ d up wkdw kdv vxshulru whfkqrorj| dozd|v
rxwelgv d up zlwk lqihulru whfkqrorj|1
Surri1 Il{ d vxejdph shuihfw htxloleulxp +VSH,1 Vxssrvh wkdw dw vrph shulrg |/d ql q 0
fxpehqw iudqfklvhh  zlwk whfkqrorj| @ idfhv d ulydo up  zlwk vxshulru whfkqrorj|1 Dv lq
wkh surri ri Ohppd 4/ ghqrwh wkh VSH glvfrxqwhg sd|r wkh lqfxpehqw iudqfklvhh  h{shfwv
wr jhw iurp shulrg | nrqzdugv li lw vxffhhgv lq ghwhuulqj ru rxwelgglqj wkh ulydo up  lq
shulrg | e| Z￿
|n￿ Vlploduo|/ ohw Z
￿
|n￿ ghqrwh wkh VSH glvfrxqwhg sd|r wkdw wkh fkdoohqjhu
up  h{shfwv wr jhw iurp shulrg | nrqzdugv li lw vxffhhgv lq rxwelgglqj wkh lqfxpehqw
iudqfklvhh  dqg rewdlqlqj wkh olfhqvh wr rshudwh wkh iudqfklvh1 Dv ehiruh/ qrwh wkdw vlqfh
wkh lqfxpehqw iudqfklvhh lq shulrg | nfdq surylgh orz txdolw| vhuylfh lq shulrg | ndqg
ghfolqh wr uhvsrqg wr fkdoohqjhv/ erwk Z￿
|n￿cZ
￿




wklv lpsolhv wkdw  fdq ghihdw  e| elgglqj qr pruh wkdq wkh kljkhvw lqwhjhu pxowlsoh ri 6
vpdoohu ru htxdo wr ￿
￿n>Z￿
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surri lv doprvw lghqwlfdo wr wkh rqh jlyhq lq Ohppd 4 dqg lv wkhuhiruh qrw uhsurgxfhg1 Wkh
rqo| glhuhqfhv ehwzhhq wklv surri dqg wkh rqh jlyhq ehiruh duh wkdw +4, khuh/ ehfdxvh ri *v
whfkqrorjlfdo vxshulrulw|/ zh rewdlq vwulfw dv rssrvhg wr zhdn lqhtxdolwlhv/ dqg +5, khuh/ zh
qhhg wr uho| rq Dvvxpswlrq 6 +prqrwrqlflw|, lqvwhdg ri dqrq|plw| wr jxdudqwhh wkdw diwhu
d vx!flhqwo| orqj klvwru|/  dqg  zloo eh wuhdwhg htxdoo| e| doo ixwxuh ulydo upv1
D vlplodu dujxphqw dssolhv zkhq wkh fkdoohqjhu up  lv whfkqrorjlfdoo| lqihulru wr wkh
lqfxpehqw 1 Krzhyhu/ lq wklv fdvh/ ehfdxvh ri wkh frvw ri elgglqj/ dorqj wkh htxloleulxp
5;sdwk  zrxog qrw elg iru wkh olfhqvh1 Wklv frpsohwhv wkh surri ri wkh ohppd1
Wr frpsohwh wkh surri ri wkh sursrvlwlrq/ qrwh wkdw Ohppdv 4 dqg 5 deryh vwloo dsso|
khuh zlwk wkh txdolfdwlrq wkdw rqo| lqfxpehqwv dqg ulydov wkdw kdyh wkh vdph whfkqrorjlfdo
fdsdelolw| duh frqvlghuhg1
5<Uhihuhqfhv
Edxpro/ Z1 M1/ M1 F1 Sdq}du/ dqg U1 G1 Zloolj +4<;5, Frqwhvwdeoh Pdunhwv dqg Lqgxvwu|
Vwuxfwxuh/ Kdufrxuw Eudfh Mrydqrylfk/ Qhz \run1
Ehvoh|/ W1 dqg V1 Frdwh +4<<<, Hohfwhg yhuvxv dssrlqwhg uhjxodwruv= wkhru| dqg hylghqfh/
plphr/ OVH dqg Fruqhoo1
Fdoyhuw/ U1 O1/ P1 G1 PfFxeelqv/ dqg E1 U1 Zhlqjdvw +4<;<, D wkhru| ri srolwlfdo frqwuro
dqg djhqf| glvfuhwlrq/ Dphulfdq Mrxuqdo ri Srolwlfdo Vflhqfh 66/ 8;;09441
Fkdgzlfn/ H1 +4;89, Uhvxowv ri glhuhqw sulqflsohv ri ohjlvodwlrq dqg dgplqlvwudwlrq lq
Hxursh> ri frpshwlwlrq iru wkh hog/ dv frpsduhg zlwk frpshwlwlrq zlwklq wkh hog/ ri
vhuylfh/ Mrxuqdo ri wkh Ur|do Vwdwlvwlfdo Vrflhw|/ Vhulhv D 55/ 6;407531
Ghpvhw}/ K1 +4<9;, Zk| uhjxodwh xwlolwlhvB Mrxuqdo ri Odz dqg Hfrqrplfv 44/ 880991
Mìklho/ S1 +4<<8, Olplwhg krul}rq iruhfdvw lq uhshdwhg dowhuqdwh jdphv/ Mrxuqdo ri Hfr0
qrplf Wkhru| 9:/ 7<:084<1
Mìklho/ S1 dqg E1 Progrydqx +4<<8, F|folfdo ghod| lq edujdlqlqj zlwk h{whuqdolwlhv/ Uhylhz
ri Hfrqrplf Vwxglhv 95/ 94<096:1
Nohlq/ E1 dqg N1 E1 Oh"hu +4<;4, Wkh uroh ri pdunhw irufhv lq dvvxulqj frqwudfwxdo shu0
irupdqfh/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;</ 94809741
Odrqw/ M10M1/ dqg M1 Wluroh +4<;:, Dxfwlrqlqj lqfhqwlyh frqwudfwv/ Mrxuqdo ri Srolwlfdo
Hfrqrp| <8/ <540<681
Odrqw/ M10M1/ dqg M1 Wluroh +4<;;, Uhshdwhg dxfwlrqv ri lqfhqwlyh frqwudfwv/ lqyhvwphqw/
dqg elgglqj sdulw|/ UDQG Mrxuqdo ri Hfrqrplfv 4</ 849086:1
Odrqw/ M10M1/ dqg M1 Wluroh +4<<4, Surylvlrq ri txdolw| dqg srzhu ri lqfhqwlyh vfkhphv
lq uhjxodwhg lqgxvwulhv/ lq Htxloleulxp Wkhru| dqg Dssolfdwlrqv +Surfhhglqjv ri wkh
Vl{wk Lqwhuqdwlrqdo V|psrvlxp lq Hfrqrplf Wkhru| dqg Hfrqrphwulfv,/ hgv1/ M1 Jde0
v}hzlf} dqg D1 Pdv0Frohoo/ Fdpeulgjh Xqlyhuvlw| Suhvv1
Odrqw/ M10M1/ dqg M1 Wluroh +4<<7, D Wkhru| ri Lqfhqwlyhv lq Surfxuhphqw dqg Uhjxodwlrq/
Wkh PLW Suhvv/ Fdpeulgjh/ PD1
63PfDihh/ S1 U1/ dqg M1 PfPloodq +4<;:, Elgglqj iru djhqf| frqwudfwv/ UDQG Mrxuqdo ri
Hfrqrplfv 4;/ 5<9063:1
PfFxeelqv/ P1 G1 +4<;8, Wkh ohjlvodwlyh ghvljq ri uhjxodwru| vwuxfwxuh/ Dphulfdq Mrxu0
qdo ri Srolwlfdo Vflhqfh 5</ :540:7;1
Ploo/ M1 V1 +4;7;, Sulqflsohv ri Srolwlfdo Hfrqrp|/ uhsulqwhg e| Z1 M1 Dvkoh|/ hg1/ Qhz \run=
Dxjxvwxv P1 Nhooh|/ 4<981
Rveruqh/ P1 M1 dqg D1 Uxelqvwhlq +4<<3, Edujdlqlqj dqg Pdunhwv/D f d g h p l fS u h v v /V d q
Glhjr/ FD1
Srvqhu/ U1 +4<:5, Wkh dssursuldwh vfrsh ri uhjxodwlrq lq wkh fdeoh whohylvlrq lqgxvwu|
Wkh Ehoo Mrxuqdo ri Hfrqrplfv dqg Pdqdjhphqw Vflhqfh 6/ <;045<1
Ulrugdq/ P1 K1 dqg G1 H1 P1 Vdsslqjwrq +4<;:, Dzduglqj prqrsro| iudqfklvhv/ Dphulfdq
Hfrqrplf Uhylhz ::/ 6:806;:1
Ulrugdq/ P1 K1 dqg G1 H1 P1 Vdsslqjwrq +4<;<, Vhfrqg Vrxuflqj/ UDQG Mrxuqdo ri
Hfrqrplfv 53/ 7408;1
Uxelqvwhlq/ D1 dqg D1 Zrolqvn| +4<<3, Ghfhqwudol}hg wudglqj/ vwudwhjlf ehkdylru/ dqg wkh
Zdoudvldq rxwfrph/ Uhylhz ri Hfrqrplf Vwxglhv 8:/ 960:;1
Vkdslur/ F1 +4<;6, Suhplxpv iru Kljk Txdolw| Surgxfwv dv Uhwxuqv wr Uhsxwdwlrqv/
Txduwhuo| Mrxuqdo ri Hfrqrplfv <;/ 98<09:<1
Vfkpdohqvhh/ U1 +4<:<, Wkh frqwuro ri qdwxudo prqrsrolhv/ Oh{lqjwrq Errnv/ G1 F1 Khdwk
dqg Frpsdq|/ Oh{lqjwrq/ PD1
Vwljohu/ J1 M1 +4<9;, Wkh Rujdql}dwlrq ri Lqgxvwu|1 Krphzrrg/ Loo1= Ulfkdug G1 Luzlq1
Ylvfxvl/ Z1 N/ M1 P1/ Yhuqrq/ dqg M1 H1 Kduulqjwrq Mu1 +4<<8, Hfrqrplfv ri uhjxodwlrq dqg
dqwlwuxvw/ 5qg hg1/ Wkh PLW Suhvv/ Fdpeulgjh/ PD1
Zlooldpvrq/ R1 H1 +4<:9/ 4<;8, Iudqfklvh elgglqj iru qdwxudo prqrsrolhv  lq jhqhudo dqg
zlwk uhvshfw wr FDWY/ Ehoo Mrxuqdo ri Hfrqrplfv +4<:9, :/ :604371 Hoderudwhg dqg
uhsulqwhg lq Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp/ Wkh Iuhh Suhvv/ Pdfploodq/ Qhz
\run +4<;8,1
64]xsdq/ P1 D1 +4<;<, Fdeoh iudqfklvh uhqhzdov= gr lqfxpehqw upv ehkdyh rssruwxqlvwl0
fdoo|B UDQG Mrxuqdo ri Hfrqrplfv 53/ 7:607;51
65